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INTRODlJGfION 
Pork production on Iowa farms portrays a significant role in the 
total production o[ the Iowa agricultural economy . In fact, almost 71'% 
of the conunercial Iowa farms had hogs as a major livestock enterprise in 
1964 ( 49). The total 196 7 marketings in Iowa alone were over 18 ,893, 000 
head amounting to more than one billion dollars gross income . Dur ing the 
twenty-year period from 1947 to 1966, the total Iowa pig crop fluctuated 
between sixteen and twenty-one million head as given in Table 1 . The 
smallest pig crop occurred in 1947 when 15,948,000 pigs were raised com-
pared to a peak of 21 , 326,000 in 1955 . Since 1956 , the number has 
remained near twenty million head annually. 
Table 1 . Total pig crop for Iowa from 1947 to 19663 
Year Total pig crop 
1947 15,948,000 
] 948 16, 112, 000 
1949 18 ,684 , 000 
1950 20 ,306,000 
1951 21,304,000 
1952 19,438,000 
1953 18,066,000 
1954 19,665,000 
1955 21,326,000 
1956 19, 116 ' 000 
1957 18,819,000 
1958 20,277 , 000 
1959 21, 072, 000 
1960 18,714,000 
1961 20 , 205 ' 000 
1962 20,093,000 
1963 20,804,000 
1964 20,489,000 
1965 18 '781, 000 
1966 20 754 000 
asource: (23) . 
2 
This large production makes Iowa the leading pork producing s tate 
as shown in Table 2. Iowa, in fact, produced more pigs in 1966 than 
Illinois and Indiana, the second and third ranked states, combined. 
Moreover, Iowa produces one-fifth to one- fourth of the total pork in 
the United States . 
Tabl:? 2 . Ten leading states in pig crop numbl' rs for L966 an<l Lhcir 
1965 ranka 
1966 1966 pig 1%5 
State rank crop rank 
Iowa 1 20 ,754,000 1 
Illinois 2 11,220 ,000 2 
Indiana 3 6 ,690 ,000 4 
Missouri 4 6,518,000 3 
Minnesota 5 5 , 345,000 s 
Nebraska 6 4,451,000 6 
Ohio 7 3,847,000 7 
Wisconsin 8 3 ,417,000 8 
South Dakota 9 2, 768, ()()() 
Konsas 10 2 ,234 , 000 
asource: (23). 
Objectives of the Study 
This study is a segment of a long- range projecta which seeks as its 
major objccLive to ga ther information on enterprise costs and returns 
experienced by Iowa fa rmers using various production techniques. The 
a"EnLerprise Costs and Returns ," Project 157J, Iowa Agricultural 
Experim~n L Station. 
3 
specific objectives of this study were : 
1 . Identify the swine production systems found on Iowa farms 
2. Develop input - output coefficients related to the various 
produclion techniques employed 
3. DeLcrmine the costs and r eturns associated with ci1e various 
swine production systems 
4. Evaluate the substitutability of capital for labor in these 
production systems 
5. Test the competitiveness of swine produclion with other 
farming enterprises 
This study aims to identify ci1e swine production systems found on 
Iowa farms and then evaluate Lhese production systems using an economic 
analysis . 
Input and output coefficients are used frequently for partial or 
complete budgeting, farm business analysis, cost and returns analysis, 
and linear progrannning. The coefficients from this study apply not only 
to the various swine production systems but also to other crop and live -
stock activities . 
The goal of profit maximization of the farm firm is directly related 
to agricu ltural research through Lhe development of least cost methods of 
pork produc t ion with given resource quantities of land, labor, and capital. 
Past and pr<JS l'11L agricultural research has analyzed the producLion methods 
and lcch11olug1es employed by Lile farm firm , and l:Onsequenlly, agricultural 
research ha~ prompted tht.! mure efficient use of these resources resulting 
in increased production at a lower per unit cost . This study aims to 
4 
contribu t e to t he vast collectlon of agricultural producL i on research . 
Mos L sw lnc production research for the various product i on sys ttm1:1 
has been conducted by ag r i cultural exper i ment stations under str i ngent 
exper i mental cond itions . These experimental assumptions freque ntly do 
not fit the average commercial farm; hence, the experjmental results 
are of nominal value to the farmer for future planning. Since little 
applied r e s ea rch on costs and returns using actual gathered data for 
swine production systems has been conducted by agricultural researchers, 
this study aims to contribute to filling that gap in agricultural r e search. 
Past s wine production methods have ge ne rally r equi red large quanti-
ties of the manual labor input and small fixed cap i tal inve stments i n 
buildings and e quipment. As technology has changed, inve stme nt capital 
has been subs t ituted for labor in swine production until now some me thods 
require litt l e manual labor input but large quantities of capital in the 
form of automated equipment and environmentally controlled buildings . 
These changes in technology have demonstrated the factor-factor substi-
tution of investment capital for labor for the various swine production 
systems. 
Th i s s t udy also was undertaken to quantitatively measure the com-
petitiveness of the swine enterprise to other livestock and cropp i ng 
activities on Iowa c01Tm1ercial farms. It is only when an enterprise is 
placed in competit i on with other enterprises for a place in the farm plan 
that it~ importance to the farm business can be measured. 
5 
Melhod~ :ind .Procedures 
SelccLion of the study area and farms 
A fourteen - county area in north-central Iowa was selected for this 
study . AlLhough this area is noted for its grain production and not hog 
production, a sizeable portion of the total pork production in Iowa occurs 
here. As outlined in Table 3, the study area raised l2i'o of the 1966 Iowa 
pig crop . County percentages for the state including the study ar~a arc 
illustrated in Figure 1 . General [arming characteristics found in the 
sLudy area are given in Tables 4 and 5 . 
Counly exlension personnel and Iuwu Farm Business AssociaLiun con-
sultants were contacted to obtain names of competent farmers who migltL 
indicate interest in Lhe study an<l who fulfilled the minimum selection 
requirements . These requirements were: 
1. Be a full - time farmer 
2 . Have swine as a major livestock enterprise 
3 . Not have a large dairy or poultry enlerprise 
4. Farrow at least twenty litters of hogs per year 
5 . Not be a purebred swine breeder 
6. Usually not purchase or sell feeder pigs 
7 . Feed at least 75% of tlw home-raised feeds 
In addiLion , preference was shown Lo individuals with previous 
record-keeping experience. 
Questionnaires were mailed to prospective participants to gather 
general infot1nation relative to the requirements specified above and more 
Table 3. Pig crop: Number of sows farrowed, number of pigs farrowed per litter, and total pig 
crop in the study area by county , 1966a 
Period Annual t otal 
County 
Boone 
Calhoun 
Carroll 
Cerro Gordo 
Franklin 
Greene 
Hami l ton 
Hancock 
Hardin 
Humboldt 
Pocahontas 
St ory 
Webster 
Wright 
Study area t o tal 
Other 85 counties 
State total 
% study area of 
state total 
December May 
Pigs 
Sows per 
farrowed litter Pig crop 
11, 300 
11,000 
24' 900 
20,300 
18,900 
10 , 300 
15,300 
18,400 
18 , 600 
10 , 200 
14,500 
12,300 
10,400 
17,000 
213,400 
1,337,600 
1,551,000 
13.76% 
7 . 56 
7.05 
7 . 45 
7.66 
7 . 56 
7.55 
7.56 
7 . 15 
7 . 66 
7.15 
7 . 26 
7.46 
7.65 
7.15 
7.34 
85 , 400 
77 '600 
185,600 
155 , 400 
142,900 
77 ,800 
115 ,600 
131,600 
142,400 
72 '900 
105,200 
91,700 
79,600 
121,600 
1,585,300 
9,805,700 
11,391,000 
11. 201. 
asource: (23). 
June - - November 
Pigs Pigs 
Sows per Sows per 
farrowed lit ter Pig crop farrm.:ed litter Pig crop 
9,500 
9,400 
19,300 
12,900 
15,200 
8,800 
11,400 
12 , 500 
18 , 900 
6,600 
10,600 
10,500 
7,300 
12 , 400 
165,300 
1,131,700 
1,297,000 
12 . 74~; 
7 . 05 
7 . 45 
7 . 15 
7 . 25 
7 . 15 
7 . 15 
7.05 
7.45 
7 . 15 
7 . 55 
7.25 
7 . 26 
7 . 45 
7 . 56 
7 . 22 
67 , 000 
54 , 400 
138,000 
93,500 
20,800 
17,700 
44 ,200 
33 , 200 
108,700 34,100 
62,900 19,100 
80,400 26,700 
93,100 30,900 
135 , lGO 37,500 
49 ,800 16 , 800 
76,900 25,100 
76,200 22,800 
54,400 17,700 
93,700 29,400 
1,199,700 378,700 
8,163 , 300 2 ,469,300 
9,363 ,000 2,848,000 
14. 69/. 13 . 29% 
7.33 
7.57 
7 . 32 
7 . 50 
7.38 
7.37 
7 . 34 
7 . 27 
7 .40 
7 . 30 
7 . 25 
7 . 36 
7.57 
7 . 32 
7.29 
152,400 
134, 000 
323,600 
248,900 
251,600 
140,700 
196,000 
224,700 
277,500 
122,700 
182 ,100 
167 ,900 
134,000 
215,300 
2,494,000 
18,260,000 
20 , 754,000 
12 . 0l'Z 
) 
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1 04% 
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392 .1 
1.890% 
OKC~ l>l~J.~ r.-cT ~uTH .,,_..60 wo •TH 
120.2 ~/. ~ 96. 2 167 .0 148.2 
. 579% .424% . 464% 347 . 9 on~~ 71h~ 
0 , BRI CN C L. AV l'A.LO AL.TO ~ cs.a91)-
M~~;C,L; ~o;~··DJ -~~~:I~ 
78 9/r • 6 5 9 % 1 46 l c \ 
2 ~::?. J 
·,.._ovo ~"' · % . 971% ! 
22 5,7 152 ,2 151.71.676% 224 ,7 248,9 145.0 157 , 8 ,-,.yCTT£ CLAYTO" 
1. 088% . 733% , 731% l ,8 01% 1.200% 699% , 760% I 
&\IT\.CR &llOUCI• 262 • 5 325 • -
.. LVMOUTH Ct<l:RC>tOC.c MDiA 'f\3T' --TA:) ~ -let1T ,._UN 
471 . 2 235 . 8 254 .0 182 . l 12 2 . 7 259.6 186918.~% 1.265% 1.600% . 59lic 215 . 3 251 .6 
2.270% 1.136% L224% .877"/o ~n: 1.038% 1.212% . 251% .:..c.......:. IWCM_,. OC\.AVAllC l>U028"' O 
~~OOO&UAY L•... ~AC CAUtOUPC HAl&.T°" """"'" ... .,"ll'Y 185 . 2 248.2 476.0 3 . 0 
\ 2 72. 6 203.l 264 . 7 14 7. 6 134 . 0 196. 0 277.? .1};~%8 .892% 11.200% ' 2 .294% 1. 580" 
~~;=) ·:~2~.:.:11: • ..:646~.:44~:-~337% 2;;:-0 ;;: 2:;~1 13r~:i 'f~:i~% 
323 .0 323 . 6 140 . 7 152 .4 167 . 9 193 .0 • o CLlr<TOH 1.378% 1.728% 1 .181'/. CCJ>ASI 340 , 2 
. 731% 1.556% 1.559% . 678% .734% . 809% . 930% 1 639ic {HAii~" attC ....C.Pa:A ~""""" K>\olA .-.,"..,n 410 , 9 • o 142 .4 26;~; ~842 1;~·:-; 1 1;·_-3 ;;. 9 310. 8 230 . 3 311 . 9 372 .~1.980% 2 t3°.f/ 686'% '"l 71 462'% 1 . 498"% 1 110/. L532% 1 . 79 2% ""~'m"c 1. Yo 
' 
0 11.260' '1,8&f,io . 827% . 854% • 0 ' 0 ,_, 207 .0 
l"OTTA"'tT'T-IC CA.$a ADAIR - WMlllCH ""'°°"' HA"A!U(A CC:OO<- - - • 99tlc 
30p.2 209 .5 212.8 188.1 149 . C 21 7 .5 303 .~ 307.3 426 . 1 ,_.,,,.~ 
l.~46% l.()()<J,~ tJ..02 5% .906% . 718% 1.048 % 1.464):1/+81/o 2 .053% 16~]% 
I. .... LLO ~- ~ ""'°" CL.AAf1L LUCA6 ..... ace .....,CU.0 .un;lt:>O" ~C1'11Y • o 
102 .9 182 . 0 135 .8 110 . 1 106.6 99.3 87 . 0 92 . 2 134.2 187.6 ii'9'4 
l .478% . 419% .444% . 647"!~ .904% . . 496~~ . 877% . 6541: . 531% .51 4% .57.Yc ~ - TA~Olt ~ O&CA~ -..nr: """"~ !>.N15 VJ.14 llUIO' o 
73 . 7 211 .6 156 . 1 113 . < 75 . 5 88.6 66 . 0 95 . 0 89 . 8 t46 . 2 
.355% 1. 020/ . 752% .549% , 364% ,427% .318'/o .458'7, .433/ • . 7fY+% 
Figure 1. Annual pig crop (in thousands) and percen t of state t o t al by Iowa 
counties , 1966 ( 23) 
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Table 4. Fann ch uracterislics in the s tud y .:ire:t uncl perce:n l .:igc of 
lhc stale tota la 
(,"'har ac ler is tic 
Number of commercial farms 
Commercial farms by e conomic class: 
Class I ($40,000 or more gross sales) 
Class II ($20,000-$39,999 gr oss sales) 
Class III ($10,000-$19 , 999 gross sales) 
Class IV ($5,000-$9,999 gross sales) 
Class V ($2,500- $4 , 999 gross sales) 
Class VI ($50- $2 ,499 gr oss sales) 
Other 
Land in farms 
Crop acres -- corn 
oats 
soybeans 
a 11 ha y 
Livestock --
Grain fed cat tl e marketed 
Grain fed sheep and lambs marketed 
Calves bor n 
December -May swine fa rrowings 
June - November swine farrowings 
All swine farr owings 
December -May pig cropb 
June- November §ig cropC 
Tota l pig cr op 
a Source : ( 49). 
bsoun.:~: (23), 
Pcrccnl slucly are~ 
is o[ s late l ola l 
14 . 92'1.. 
19 . 86'/o 
20 . 42% 
15 . 98% 
11 .10% 
7.74% 
6 . 70% 
8 . 11% 
14. 75% 
L 7. 54'1.. 
10 . 997 .. 
25 .46"/w 
9 . 4 2'/o 
15 . 42% 
19 . 15% 
7.51% 
13 . 76i. 
12 . 74% 
13.29% 
11. 20% 
14 . 69/o 
12 . 01% 
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Table 5 . Characteristics of the farms in the study ar ea and comparisons 
with stat e averages for Iowa , 1964 and 1966a 
Characteristic 
Average size of farms (acres) 
Value of land and buildings 
per acre 
Crop yields corn (bu . ) 
oats (bu . ) 
soybeans (bu , ) 
Land utilization - - Percent of 
to tal land in 
corn 
oats 
soybeans 
hay 
pasture and other 
a Source: ( 49). 
In the 
study area 
228 , 6 
$364.44 
94 . 9 
61. 7 
30 . 0 
35.73% 
4 , 30~o 
25 . 20% 
5 . 60% 
29 .16% 
State average 
219. 0 
$271.77 
89.0 
53.2 
29 . 3 
30.04% 
5 . 78% 
14 . 58% 
8 . 76% 
40.83% 
specific information abou t the swine production methods being employed . 
Two hundred forty- two questionnaires were mailed and one hundred twenty-
six were returned . Of t hese, ninety-two, seventy-thr ee percent, indicated 
furth e r inte rest in the study . Table 6 shows the county dis tribution of 
the questionnaires mai led and r eturned . 
The r eturned questionnaires were grouped by swine product i on 
system as indicated in Table 7. The descrip t ion of these production 
systems is presented late r in this section ( see pages 20 t o page 24) . 
Sixty - one farmer s of the n inety -two indicating interest were 
selected as potential coopera tors. Ini tia l interviews wer e then con-
ducted during the latter part of November and December, 1966 , to sol i cit 
t heir cooper ation and explain the procedures for data collection. 
Table 6 . Number of questionnaires mailed, number of re sponses received, and number of 
cooperators starting and completing the projecl by county, 1967 
County 
Boone 
Calhoun 
Carroll 
Cerro Gordo 
Franklin 
Greene 
Hamilton 
Hancock 
Hardin 
Humboldt 
Pocahontas 
Story 
Webster 
Wright 
Tota l 
;·;umber 
quest ionnaires 
mailed 
32 
10 
9 
16 
25 
13 
18 
4 
22 
17 
16 
10 
27 
23 
242 
Number and % 
questionnaires 
returned 
13 (40%) 
7 (70%) 
7 ( 78%) 
11 (68io) 
10 (40%) 
10 (77%) 
12 (67%) 
3 (75%) 
14 (64%) 
7 (41%) 
9 (56%) 
6 ( 6 0~~ ) 
17 ( 63%) 
10 (44%) 
126 (52%) 
Number and i, 
of favorable 
responsesa 
7 (54%) 
6 (86%) 
6 (86%) 
8 ( 73\) 
6 (6 0'i.) 
8 ( 807',) 
10 (83/~) 
3 (1 OO'lo ) 
10 ( 72 'i, ) 
3 (2 3%) 
8 (89"~) 
5 (83'l,) 
12 (70~~) 
8 (80%) 
92 ( 73%) 
Number 
starting 
study 
3 
5 
2 
6 
2 
8 
4 
2 
9 
0 
5 
4 
7 
4 
61 
Number 
completing 
study 
2 
2 
2 
3 
0 
7 
3 
2 
5 
0 
3 
2 
2 
3 
36 
% completing 
study that 
started 
67% 
100-7, 
88~, 
6Cf. 
50'. 
2 9~, 
75~. 
aA favorable r esponse indicated furthe r interest i n the project and fr om th ese 
the initial contacts we r e made. 
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Collection of the data 
Participating farmers began the project on December 1, 1966, 
December 15 , 1966 , or January 1, 1967, depending upon the completion 
date of the initial interview. Thirty-six participants conc luded the 
project one year later . The location of these [arms is shown in 
Figure 2. 
The records required of all the p.:irLicipanLs incl tJ<.led the fo I I m11ing: 
1 . Complete inventories o[ current, inLermediaLc, and fixed assets 
and liabilities . 
2 . A financial record of fa rm business related enterprises. 
3 . Complete enterprise financial records of all crop and live-
stock enterprises. 
4 . A record of capital asset purchases and improvements. 
5 . A record of crop and livestock production. 
6. A depreciation record of all machinery and equipment, and 
buildings and improvcmenls. 
7 . A record of da ily labor uLi lizatlon, power ;;mJ ma.ch int.: ;.i l I ocu-
ti ons, and truck and au Lo mileage by Lum re la.tcJ enterpr is cs . 
8 . A record o[ feed fed to all livestock . 
Necessary financial data were kept in a suitable fa.rm account book 
such .:is the Iow:i Farm Business Association Account Book or the Midwest 
Farm A.ccounL l3nok (34) . Additional forms were provided for recording 
s0me reqttircd enterprise details where the account books were deficient 
ul deLail. Cn.>p and livestock production records also were kept in the 
1 ~1rm account l>ouk. 
.. ~) 
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Figure 2 . Location of t he study farms within the study area, 1967 
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Mail-in forms were developed to facilitate collecting the required 
daily statistical production data. These were mailed biweekly to the 
project coor dinator after which they were surranarized. Examples of the 
mail - in forms are found in Appendix A. 
During the year, four to five visits were made Lo c;i.<.:h coopcrall>r. 
The purpose of these visits was as follows: 
1. To become acquainLed with the farmer and his farming oper::iLion. 
2. To familiarize the farmer wilh the records required. 
3 . To assist the farmer with his r ecord-keeping problems . 
4 . To define in precise terms the nature of the swine production 
system. 
5. To collect specific information relative to the fixed capital 
investment in swine buildings and equipment . 
6. To assist the farmer in closing his records. 
Enterprise accounting 
The enterprise data gathered by the study were used to measure the 
profitability and competitiveness of the var ious livestock and cropping 
activities . These records also facilitated the use of input-output data 
on a per unit basis and then determine the productivity of resource use 
in alternative farming situations. 
This study as indicated earlier did not record all the internal flows 
o[ resources within tl1e business. Rather, daLa were recorded in sufficient 
<.le tail t<) make enterprise al lo cat ions of important variable cos ts. Thus, 
it i.s fell that Lhc enterprise input-output coefficients and accompanying 
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costs and returns are relatively accurate . 
One of the major problems of enterprise accounting is t he alloca-
tion of overhead inputs and expenses. Several methods were considered 
for making these allocations, and a discussion of some of these methods 
follows: 
1. The overhead expenses can be allocated among the enlerprises 
in proportion to the income contributed. Price fluctuations, 
however, can cause distortions in the proportions allocated 
causing erroneous interpretations. 
2. The overhead expenses of buildings can be allocated on the 
basis of total area occup ied. Land taxes can be similarly 
allocated by acreage proportions t o the total. 
3. The cost per unit of a service can be computed on a custom 
basis. Examples of this me thod include conservation work 
and general farm improvemen t . 
For this study, a combination of these me thods wa s us ed for alloca-
ting overhead items to the various e nterprises. These are discussed in 
the following paragraphs. It should be realized that where only one 
method is utilized, erroneous interpretations can occur. For example, 
any return above fixed costs would represent profit, but if the enter-
prise is charged with these overhead expenses, the income analys is may 
show a negative profit whereas a positive profit would accrue if only the 
direct costs are deducted. 
For t his study, some overhead tasks and expenses were not allocated 
to spec ific e nterprises. Individual accounts were used for repairs to 
16 
machinery and equipment, repairs to buildings and improvements, taxes, 
insurance, rent, and depreciation . No attempt was made to allocate 
these a ctual farm expenses to specific enterprises although some budgeted 
costs were used for the enterprise analyses. 
Labor utilization, power and machine usage, and auto anJ truck 
mileage records were kept of the various overhead enterprise activities, 
but no attempt was made to allocate this labor to specific livestock or 
crop act iv i t i es . 
The fixed and variable costs for machine usage was computed using 
the hourly data provided by the cooper a tors and then app lying some com-
puted hourly rates. These hourly rates were synthesized from data pro-
vided by Van Arsdall (54); James (32); Hull (19); Hull, Martin and Cald-
well (21); and Hull, Hull and Caldwell (20) . See Appendix B for the 
listing of the hourly rates. 
Throughout the study, prices were applied to the various input - output 
coeffici ents. Actual farm prices paid and received were used as often 
as possible. A sunuuary of these prices paid and received is found in 
Appendix C. 
For the va rious crop enterprises, direct cost financial information 
needed for the enterprise anal yses were readily available from the f arm 
financial account book. Some financial transfers i nvolving indirect 
costs between enterprises were either excluded or estimated. Physical 
Labor input affecting tlte cropping activities was recorded daily, but no 
distincLion was made between the direct and indirect r equirements; con -
sequently, the analyses contain both. Direct labor requirements encompass 
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the various field opera Lions of Lil I lng, planting, ;111d lwrvesLiug L11e 
crop whi le indirect labor requir ements refer to non - field wor k tasks 
such as grain handling and some processing. 
Tractor and machine usage for each cropping activity was also 
recorded daily. Because of the extreme diversity in tractor and machine 
combinations, tractor sizes were caLegorized by size and fue1 type while 
individual machines were c l assified by implement typ e . 
These r ecords were summarized and the rt' ceipts and expcnsl!S were 
broughL together insofar as possible. ManagemenL return was calculuLc<l 
for ~ach individual cropping enterprise as were other income , production, 
and physical input efficiency factors. 
Livestock en t erprises were analyzed in the same manner as the crop -
ping ente rprises . Feed consumption records were kept for all livestock 
enterprises . These records differentiated between grains, complete 
feeds , supplements , premixes and additives, salts and minerals , roughages 
and pasture. Labor records were kepL similar Lo the crop enterpri ses 
except that the labor performed was classified as eiLher chore Ltbur ur 
non-chore Jabor . Regular chore labor was recorded once every two weeks 
and then exlrapolated for the period bcLween r ecordings to obtain a 
tolal. Other labor than chore labor was recorded daily . The livestock 
enterprises were then summarized and a nalyzed similarly to the crop 
enlerprises. 
In conclusion, the calculated enterprise analyses and records are 
partial indicaLors of the financial success of the enterprise . The 
important point is not that a certain enterprise was profitable, but 
18 
pt,rli:ips by us1n~ Lia· samu r<.:1:1oun.:u:1 rur cJ 11 fl!r<' tH Vllll" l" lll ' l:1v c1J11il1l11.1 -
tions, greater profits wou]<l accrue to the resourcl! owner. The goal i.n 
enterprise work by fa rm managers then is not to make a profit on a single 
enterprise, but to use the resources such that they will contribute the 
greatest total profit to the enti r e farm. 
Limitations of the study 
This study used a selected sample of farmers instead of a random 
sample, and therefore, few statistical inferences can be made about the 
total population of swine farmers . However, by using a sclccLC!d sample 
of willing cooperators with r ecord-keeping experience, the daLa culll!cted 
would be more reliable and accurate. Also, a completely random sample 
would not give an equal distribution of farms within each production 
system. This study did not have as its purpose to determine the popular-
ity of a system but rather to measure the requirements and benefits for 
producing swine under different production systems . 
The sample size itself is also a limitation; hence, it is nearly 
impossible to associate any probabilities to the measurabl e character-
istics. The sample of thirty-six farms is, nevcrLhcLC!ss, jn<licaLivc of 
currcnl prucliccs and methods in pork production. Furthermore, Lherc.' 
were at leas L three farms in each of the categories, thus, adding to the 
usefulness of the data. However, t h is minimum of three farms tvithin a 
production system does not adequately reflect t he number of observations 
in developing some coefficients or statistics . In many cases, the data 
were summnrized over two or more production systems . An example would 
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be two production systems using a central farrowing house. The farrowing 
data then could be aggregated. Hence, even though the number of obser-
vations within a production system is small, the summar ies and conclusions 
are ceprescnLative in most cases. 
The data collection methods used for this sLudy required consider-
able effort by each cooperator. These farmers rcali~ed Lhe benefits 
received from keeping records and were willin~ to pul forlh the effort. 
They, therefore , represent the above average farmers in their communities . 
Hence, the results of this study may be biased slightly upward and not 
reflect the true average conditions for 1967 . Such an assumption most 
certainly does not limit the effectiveness of the data but should be 
recognized. 
A one-year study is also a limitation because it docs not reveal 
the long-run performance of the farm due to shorL-run changes in weather, 
disease, price, and other facLors. Additional year s ' data would cer-
tainly make the data more reliable. Again, Lhl:! fact that only one year's 
data are analyzed does not render the data unprcclictive . Annual changes 
in prices, disease, and climate , the major causes of variance , relate 
more to income items than expenses. These can b~ dealt with through the 
use of longer-run price and income expectations. In addition, under con-
[ incmenL sys terns of hog production, Lhe weatlwr variable is partially 
cun tro l J cd. 
There ,1rc a number of ovcrhc.:H..I Lasks LhaL conLribute Lo the toLal 
farm producLion, buL cannot be idcnLi(icd to any particular cropping and 
lives t ock activjty . This study did not completely allocate these tasks 
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and expenses to the various enterprises, and therefore, the enterprise 
analyse~ are not wholly complete. 
Description of Swin~ Production Syslems 
Swine production syslems were widely varied amung Lhe sampled farms . 
This is true of all farms since there are, in fact , about as many uniquely 
different swine production systems as Lhcre arc swine farms. Many of 
these unique swine pr oduction systems are an outgrowth of changes in 
technology over a period of years. Thus, each farmer modifies his swine 
production system as deemed necessary to keep abreast of technological 
changes . 
Regardless of how wide ly differenliated production systems may be 
on farms, they can still be classified in descriplive systems based upon 
common criteria. The criteria used to classify the var iou8 swine pro-
duction systems for this study were as follows: 
a. Farrowing period 
b . Farrowing frequency 
c . Farrowing facilities 
d. Growing- finishing facilities 
The farrowing period is defined as the season of the year normally 
used for farrowing . Seasons and their respective months were classified 
as follows : winter -- December through February ; sp r ]ng - - March through 
May; summer -- June through August; and fall -- Sep tember through November. 
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The l•1rrowing f r equency is deno l ed by Lile numbl·r of Linwti Lltl' ~;uw 
(arrows during the year and the number o[ gr oups of sows [arrowed . A 
one - litter farrowing system involves one sow farrowing once a year while 
a two-litter system requires a sow farrowing twice a year . Multiple 
f arrowing, however, i s defined as mor e than one group of sows farrowing 
either once or twice a year . 
The farrowing facilities are either one of two Lypes, Lhc.: central 
house and the "A" house . The central house is a permanent stru1.:ture 
equipped with either f arrowing sta l ls or pens and controlled environ-
ment fealures . Equipment in the ccnlral [arrowing house und the degrct' 
of envirunmcnLal control v•1ries among farms . /\ <.:l)mpl l!LC dl!S<.:r ipLion or 
the central [arr owing house is found in the swine enterprise analysis 
section. 
The second farrowing facility most frequen tly used is the portable 
or pasture unit . The most conunon unit is the "A" house . This unit has 
the capacity of one sow and her litter through farrowing . However , some 
units are constructed with a capacity of two or three sows and their 
lit t er s . A more detailed description of these portable unils is found 
in Lh e swin enterprise analysis section . 
Combining the farrowing pcri od, [arrowing fn·qucncy , .md Lite facility 
used , a number o[ different farrowing systems r esul L. The more common 
combinations and those used in this study are as follows : 
a. Multiple far r owing in a central fa r rowing house . 
b . Winter-summer farrowing in a central farrowing house . 
c. Spring- fall farrowing in a central farrowing house . 
• 
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d. Winter farrowing in a central house and summer farrowing in 
portable units on pasture. 
e . Spring or fall farrowings in a central farrowing house or 
por lable units. 
Other possible farrowing sys Lem comb in al ions Wl!rc c: I iminaLt•d bt~caus<.: 
of the seasonal weather factor and their general impracticality . 
Growing-finishing systems are defined by the type of productive 
facility utilized. These are, in turn, relaLed Lo the actual capital 
investment. There are many uniquely different growing- finishing systems, 
but they can be classified into three broad, general categories: 
1 . Total confinement -- completely enclosed growing-finishing 
building . 
2 . Par t ial confinement -- open- f r ont finishing units or shelter 
with an enclosed lot either of concrete or bare ground. 
3 . Pasture -- portable units . 
The total confinement growing- fin ishing system is a completely 
enclosed building with all hogs confined strictly inside the building. 
Construction of these buildings generally differ only in the method of 
handling manure and equipment differences are noted primarily in feed 
handling . A complete description of total confinement growing- finishing 
buildings is found in the swine enterprise analysis section . 
Partial confinement buildings confine hogs to small lots some of 
which have concrete floors. The open-front finishing unit is con-
structed so that one side of the building is open wi th an extending con -
crete feeding floor . Other partial conf inement gr owing-finishing systems 
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provide shelter for growing-finishing hogs with dry - lot space providc<l 
for feeding . A more detailed description is found in the swine enter-
prise analysis section. 
Portable pasture units, on the other hand, provide shelter only 
during the grazable season when mild weather permits. These units are 
more completely described in the swine enterprise analysis seclion . 
The complele produclion systems use<l for this sludy are tl1e more 
common combinations found of the farrowing and f i nlshing syHtems . Seven 
such systems were used for this study . Th<.!y are ouLJlnc<l below : 
System 1 - - Multiple farrowing in a central farrowing house with 
total confinement growing-finishing ln an enclosed 
building. 
System 2 -- Multiple farrowing in a cen tral house with partial 
confinement growing-finishing facilities . 
System 3 -- Multiple farrowing in a central house with partial 
confinement and/or pasture growing-Cinishing facilities . 
System 4 -- Winter farrowing in a central house and summer farrowing 
on pasture with partial and/or pasture growing -finish-
ing facilities. 
System 5 - - Winter-summer farrowings in a central farrowing house 
with partial confinement growing-finishing units . 
System 6 -- Spring or fall farrowi ngs in a central house and indi-
vidual pasture units with partial confinement and/or 
pasture growing-finishing units . 
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~:iysl:em 7 -- Spring-fall farrowlngti Ln a nmLraJ 1.ar.r111111.ng lluu:il.! 
with partial confinement growing-finishing units . 
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LITERA'l'lfllli REVIEW 
Applied research studies of swine production systems using actual 
farm data are limited since mo~t agricultural experiment station research 
is conducted on experimental research farms . These controlled experi -
ments, while adding to technical development, may not reflect actual 
farm.conditions, and therefore, conclusions m.:iy not be direcLly applied 
to fa rm situations. More agricultural research using actual farming 
conditions is needed to fulfill this gap in agr !cultural rese:l r<.:11. A 
discussion of those re lated studies that have been conducted under corn 
belt agricultural conditions in recent years follows in this section. 
A two-year study of swine production systems was conducted by 
Illinois agricultural researchers, Sims, Hinton and Erickson (46) . Using 
actual farming situations, the first-year results of the study concluded 
that it is the manager and not the sys tern that determines the profit -
ability of the swine enterprise. Information was collected from forty -
[our sizeable hog farms and differentiated into two basic systems --
enclos ed confinement and other facilities. Other facilities included 
open-front growing-finishing buildings and pasture systems . 
The purpose of this study was t o develop information and guidelines 
for pork producers planning to expand their present system or start a new 
system. Collected data were analyzed in relation to the size, invest -
ment, and operating costs of buildings and equipment and the labor require-
ments for each system. 
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The larger enterprises under both production systc~ms rc..:qu i.rt.:tl fvwl: r 
man hours o[ labor and had J owcr production costs . I.il l I c.: ti iffi:rc.:ncc 
was no t ed, however , in the total cost of production bcLwcc.:n [ic.:l<l sy~tcms 
and open-front confinement systems. 
Small differences were noted in Lhc feed costs armmg tin· :;ysLe111:-; . 
Thes~ differences were mainly due to the protein [cc<l custs i.lntl not 
necessarily the quantities fed . Table 8 illustrates the r esults of this 
study conducted at Illinois. 
Table 8. Swine enterprise costs and production data for central and 
western Illinois farms, 1964a 
Enclosed confinementb Other facilitiesc 
Under 150 Over 150 Under 150 Over 150 
Item litters litters litters litters 
Number of £:1rms 8 8 18 7 
Litter s per [arm llO 267 110 205 
Pigs weaned per 
litter 7 . 9 7 . 9 8 . 2 7 . 4 
Costs per 100 lbs. 
produced: 
Feed $10.63 $ 9.68 $10 . 72 $10 . 04 
Buildings & 
equipment 2.16 1.52 . 88 . 97 
Other capital 
expenses 2.80 1.89 1.88 1.66 
Labor 1.40 1. 29 1.38 1.25 
11.'otal costs 16.99 14.38 14.86 13 . 92 
Total man hours per 
litter 14 . 98 14 . 02 16.17 14. 02 
a sour cc: ( 46) . 
brncJudcs totally-enclosed parti.,lly-slotted nursery and 
finishing facilities . 
c rncludcs open-front confinement and field finishing facilities . 
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This sludy did not support the hypothesis that the reduction in 
labor costs was sufficient to offse t the higher capital investment in 
enclosed confinement facilities . 
Another basic conclusion reached by the Illinois researchers was 
that no substant ial difference occurred bet\vcen Lhc l\vO producU on 
systems in pounds of feed fed per 100 pounds u[ pork pruduccd. 
This sLudy did not fully differentiate pr o<lul.:Li11n syslvms . Uilll.!r -
ences in input and output data arc likely to occur because of di[fcrcnces 
i n production systems. In order to fully measure t he effect of a pro-
duction system, it would be necessary to distinguish between the various 
farrowing and growing- finishing technologies. 
This research did not measure the influence of the swine enterprise 
with in the total context of the farm . Competitive use of the r esources 
for alternatives other than swine production makes it mandatory to demon-
strale the inlegration of Lhe swine enter prise into the total (arm con-
text. 
Eic..lman (8)' analyzing Illinois farms, compared two basic (arrowing 
systems in 1960 . He surveyed two hundr ed sixty-two Illinois farms and 
found that 45. 7% of the farmers surveyed utilized central farrowing 
facilities while 39.8% utilized portable buildings . The remainder used 
a combination of the two . He measured the performance of the systems by 
the number of pigs weaned per litter . The results are pr esented in 
Table 9. 
For growing-finishing facilities, he concluded that differences in 
feed costs were undifferentiablc . He reasoned that the choice of grow-
~B 
Table 9 . Far r owing facilities used and the number of pigs weanC;d 
per litter for 262 Illinois farms, 1960a 
Central farrowing houses 
Pigs weaned per litter 
Portable units 
Pigs weaned per litter 
asource: (8). 
Farrowing 
pensb 
7 . 3 
bindividual uni t s were classified as pens. 
cNot significantly di fferent . 
Farrowing 
stalls 
7.1 
7.1 
ing-finishing ~ystems should depend upon other factors such as invest-
ment, operating costs, or labor requirements . The three growing- finish-
ing systems used for comparative purposes are outlineJ in Table 10 . 
Table 10 . Costs and returns of three growing-finishing systems 
based upon 256 Illinois farms, 196oa 
Item 
Number of farms 
Pigs weaned per 
litter 
Pounds of feed per 
lb . produced 
Feed cost per lb . 
produced 
Percent death loss 
Returns per $100 
feed fed 
a source: (8 ). 
All 
pasture 
134 
7 . 2 
4 . 18 
$ . 0986 
1.6 
$168 
Pasture Lo 175# 
and finished 
in confinement 
88 
7 . 2 
4 . 23 
$ .0999 
l.4 
$170 
All 
confinement 
34 
7 . 2 
4 . 22 
$ . 1005 
1.3 
$168 
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No distinction was made in confinement systems . The only stipula -
tion was that pastur e systems included open lots in the winter. This 
study basically concluded that choices between production sys t ems must 
consider the entire farm organization. 
Purdue University, Indiana, resear chers Jones, Good,~ al. (36), 
concluded that there was no significant difference among far rowing systems 
in the aver age number of pigs raised per litter from birth to three weeks 
for the production systems on the Purdue University research farm. More 
death s attributed t o overlay occurred in the individu.:d porLablc.: houses 
and narrow farrowing pens Lhan the other systems. Six basic farrowing 
systems were used for comparat ive purposes. Five of these systems were 
modifications of a central farrowing house whereas the sixth system in -
volved individual portable units. These units were modified " A" houses 
measuring 6 ' x 8' . Ea ch contained a 6' x 6' slotted wooden platform . 
The pens were equipped with a self-feeder and a watering pan . Heat 
lamps pr ovided supplemental heat. 
The central house was divided into five sections. Four sections 
differ ed by the floor constructiun under the fa r rowing stalls while the 
fifth secLion was equipped with a farrowing pen on a solid concrete 
floor . 
Sows were placed in the farrowing unit app r oximately three days 
before f a rrowing and remained there until the pigs reached three weeks 
of a ge. No bedding was used in the far r owing stall units, but corn cob 
bedding was spread in the farrowing pen unit and t he individua l portable 
units . 
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The sows confined to the farrowing stall units raised a greater per-
centagc o( the live pigs farrowed than the sows conf i ned co th~ farrowing 
pens or indjvidual uniLs as shown in Table 11 . 111e: higher <le:ath l oss 
was aLtribuL~d to overlay . 
Table 11 . Performance of sows and litters al Purdue University 
using di(ferenl farrowing systems, J965-1966a,b 
Incl ividua l 
Farrowing Farrowing por tab 1 c: 
Item s ta 1 isC pens units 
Number of litters 42 13 13 
Average number live 
pigs born/litter 10.59 l J • 50 l l . 35 
Average pigs per litter 
a t 3 weeks 9. 77 9. 21 9 . 21 
Percent deaLl1 loss 7. 75"/., 19.91'/.. 18 . 86°/~ 
a sour cc: (36) . 
bAverage of t wo experiments using the six systems . 
CAverage of the four farrowing stall systems. 
The tota l cost per sow varied little among the three farrowing 
systems. The budgeted costs per sow and litter f rom just prior to birth 
to three weeks of age is given in Table 12. 
The system using farrowing cr::itcs on a fully -slotted floor re sulted 
in the lowesL Lota l cost per sow and litter ($31.55) and Lhe lowest 
labor requirement of all six systems; however, the building and equip -
men t cost w;1s the highest of a 11 six sys terns. 
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Table 12. Budgeted costs per sow and litter at Purdue University 
using different farrowing systems, 1965 - 1966a , b 
Individual 
Farrowing Farrowing portable 
Item stallsc pens units 
Buildings and equipment $ 10 . 78 $ 10.26 $ 9 . 2~ 
Feed 5 . 03 5.UJ 6 . 30 
Labor 6 . 30 6 . 79 7 . 4Y 
Bedding . 03 . 65 . 6J 
Veterinary and drugs 3 . 60 3.60 2 .81 
Sow death loss . 80 . 80 .80 
Elec tric ity 3 . 65 3 . 65 2 . 80 
Other costs 1.86 1.86 1. 90 
Total COSL per sow and 
litter 32. 05 32 . 64 32. 02 
Investmenl per sow 
capacity 343 . 03 319 . 39 202 . 65 
Hours of labor per sow 
and litter 3 . ) 9 3.40 3 . 25 
(36) . 
bAvernge o[ two experiments using the six systems . 
cAverage of the four farrowing stall systems. 
Blosser and Doster (5) analyzing eighty - six Ohio hog farm records 
[or 1962 and 1963 concluded that pigs farrowed in central houses cost 
nearly Ll1c snme to raise as pigs farrowed in individual units . In fact, 
LhL'l"I..' was unly a ti i [fcrencc of seven cC'nts bcLwecn the two sys terns . 
Bui I ding d1.1q;t•s included buth Lile lixcd ;.rnd v..iriable costs . Replace-
meuL ...:osl I ~·ss dcprccialion was useu to dclcrminc the current va luc of 
buildings .:md equipment . TabJt' J3 illustrates Lhc costs of raising a 
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pig to weaning under thes0 Lwo..' f.:nrv\vin~ sy:,;t l'm:,; . 
Table 13. Costs of raising a pig to weaning in central and individual 
housing for west central Ohio, 1962-1963a 
Item 
Labor 
Tractor power 
Buildings and equipment 
Feed including processing 
Veterinary and medicine 
Electricity and oil 
Truck and automobile 
Depreciation of breeding stock 
Taxes and interest 
Total cost including weighL gain 
Total CO~l excluding weighl ga in 
Pigs ra ised lo weaning per Liller 
Weigh t of pig:-; al weaning, lbs. 
by sows 
by sows 
Current value ol buildings ~nd equipment 
per sow 
a s ource : (5) . 
bsignifican t at P < . 01. 
CSign ificant a t P <. 01 . 
Cenlral 
farrowing 
Ii OU~. l! 
$ I . 4] 
. 2 ') 
1.40 
5 . 56 
. 83 
. 26 
. 13 
.L 6 
. 33 
10 . 35 
9 . 58 
7 . 2 
17 
$91 . 00 
Individua l 
(arrowing 
units 
(• 
·.' I . Ci! 
. ·1 I 
1 . oub 
5 . 77 
. 91 
. 15 
. 14 
. 13 
. 33 
10 . 36 
<). 5 L 
7 . 5 
42c 
$50 . 00 
Signi ficanl differ ences were noted in Lhc building and equipm0nl 
dwr gcs . The individual farrowing units h;td significanlly lower building 
and equipment char ges ($1.00 per pig weaned) compared to $1.40 per pig 
weaned for Lite o..:eL1 tr.:tl farrlJW ing houses . 
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ThC' Labor cosLs although noL sU1Lis Lically signl!icant were ::.ub -
stantially different fo r the two systems. The individual farrowing units 
required $1 . 62 of labor per pig weaned compared to $1 . 43 per pig weaned 
fo r the central farrowing houses . 
The individual farrowing units weaned s Lightly more pigs pe:r Lit tcr; 
however, the difference wns not substantial . 
An interdcpar tmen ta 1 s Ludy conduc te<l a L Pur<lul! Uni v<.:rs i Ly ("31::1) <.:om -
pared f ive bnsic gr owing- finis ld ng l1ousing sys Lems uvcr u Lwu-yl.'ar 
period . The five basic sys Lems were: J) puJe bui.Lc.lings, 2) porL;.ible 
build ings on pasture, 3) an enclosed build ing wjLh a parli.ally sloLLc<l 
floor, 4) an enclosed building with a solid concrete (loor, and 5) an 
enclosed building with a fully slotted floor. The results of this study 
concluded that wi th good management, the total cost per hog finished was 
about the same for all systems . The l abor costs and building and equip -
ment investmcnL, however, were substantially different among the five 
gr owing-finishing sys Lems. Tab] e 14 illus tr a Les some of LlH· rcsu 1 Ls from 
the: Purdue experiments . 
This stud y <lc.'Jnon slrates the cvi <lent subsLiLuUon n[ c;1piL:il ror 
labor in growing-finishing systems . The L.1bot· cosl::. among the live 
systems were substantiall y dif fcrenl . The enclosed slotted I loor grow-
ing-finishing system required Lhe least labor ($1 . 10 per hog marketed) 
wh ile Lhe open-fr ont building requir ed the most labor ($ 1. 95 per hog 
ma r keted ). The portable buildings on pastur e utilized $1 .80 of labor 
per hog ~rkctcd. 
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Table 14 . Budgeted costs and returns for several growing-finishing 
systems based upon a two-year Purdue University experi -
ment 1962 - 1964a 
Item 
Buildings and 
equipment 
Feed 
Labor 
Bedd i ng 
Dea th loss and 
injury 
Veterinary and 
medicine 
Elec trici t y 
Inter est, taxes, 
insurance 
Marketing 
Feeder pig cost 
Total cost 
Average receipts 
Net returns per 
hog 
Total per 
hundredweight 
Investment per 
hog 
Total labor 
(min/hog) 
Returns pe r hr . 
labor 
Open-
fron t 
building 
$ . 72 
15.85 
1. 95 
. 51 
.15 
.09 
. 60 
1.20 
] 4 . 50 
35 . 99 
35 . 70 
- .29 
17.14 
18 . 00 
58.50 
1.69 
asource: (38) . 
Enclosed 
concrete 
floor 
$ 1.80 
15 . 94 
1.80 
1.40 
.32 
.35 
. 60 
1.20 
14.50 
3 7 . 91 
35.70 
- 2.21 
18. 05 
38.75 
54.00 
- .40 
Enclosed 
partially 
slotted 
floor 
$ 1. 95 
15 . 28 
1.55 
1.81 
.32 
.35 
.60 
1.20 
14.50 
37.56 
35. 70 
- 1.86 
17 .89 
38. 75 
46.50 
- .40 
Enclosed 
slotted 
floor 
$ 2 . 11 
15 . 17 
1.10 
1. 55 
. 29 
. 35 
. 60 
1.20 
14.50 
36.87 
35.70 
- 1.17 
17 . 56 
46 . 25 
33.00 
- . 13 
Pasture 
portable 
buildings 
$ .82 
15 . 42 
1.80 
. 60 
.84 
. 19 
. 09 
.60 
1.20 
14 . 50 
36. 06 
35 . 70 
- . 36 
17 . 17 
16 . 45 
54 . 00 
1. 60 
The building and equipment charges were also substantia lly different 
among Lile five systems. The enc..:losecl buildings had bu ilding and equip -
men L charges o[ $1. 80 , $ 1. 95, and $2 . ll per hog marketed for the enclosed 
cuncreLc floo r building, the enclosed partially s l otted floor building , 
and the enclosed slotted floor building, respectively. This compares to 
$.n. per l1ug markeLc<l Lur lhe opc11-Jro11L l>uilJlng::; .111d $ . HL J u i tl 1v 
porLablc paslurc units. 
The fixed capital investmcnL, therefore, follows the same definiLe 
trend. The total confinement buildings required more investmcnL capilal 
per hog marketed than either the partial confinement or p.::isture unit:s . 
The returns per hour of labor were, however, greater for the portabl~ 
pasture buildings than for the total confinement systems . This can be 
attributed to the differences net returns since the pasture syslems had 
a l arger net return than the tolal confinement systems . 
Information collected from twenty-four swine producers in Indian.:\ 
in 1963 (35) su ggested tha t the total cos l per hundred pounds did nul 
vary considerably between Lhe opcn-fronl finishing units and the com-
pletely slotted units . Production and costs records arc given in Table 
15 . 
The building and equipment investment per two hundred pounds of hog 
capacity were substantially different for the two growing- finishing pro-
grams . In fact, the completely slotted finishing units required more 
than twice the investment. 
The actual labor cosLs for the open-front finishing units were more 
than twice the labor costs for the completely slotted units. The labor -
capital subsLitulion in growing-finishing units is clearly demonstrated 
by Lhis study. 
Blosser and Doster (4) also calculaLed the hog costs from weaning to 
slaughter from one hundred forty-eight records kept in 1962 and 1963 on 
Ohio farms. They concluded that some (armers can raise a hog f rom weaning 
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Table 15 . Production costs and measures of performance of twenty -
four Indiana swine producer s, 19638 
Item 
No . coop(•ralors 
Hogs produced per year 
Cost per 100 lbs . 
feed including processing 
building cost 
el ec tr icity 
morta lity 
labor 
veterinary 
bedding 
Total reported costs 
Building and equipment invest-
ment per 200 lbs . hog capacily 
Daily gain (lbs . per day) 
Feed conversion (lbs . feed/100 
lbs. gain) 
aSou r ec : (35) . 
Open-
f r ont 
finishing 
units 
12 
1377 
$10 .49 
. 48 
. 04 
.45 
.36 
.04 
.02 
lJ .88 
15.44 
l.33 
398 
Completely 
slotted 
finishing 
uni Ls 
12 
1350 
$ 9 . 93 
l.28 
.20 
. 24 
. 19 
. 11 
11. 95 
32 . 14 
l. JS 
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to market weight for less than three- fou rlhs of the cost of other fa rm-
ers . The d ifferences in these farmers' cos t s are gi ven in Table 16 . 
Table 16. Cost of product ion per hundredweight from weaning to 
market weight of hogs fed in Ohio, 1962-1963a 
I tem 
Labor 
Tractor power 
Feed 
Buildings 3nJ equipment 
Veterinary and medicine 
Truck , aul0m0bilc, te lephone 
and eleclrici t y 
Tttxes and in l<:! rest on invest -
ment i n h0gs 
To tal 
a source: (4) . 
Average 
of low 1/3 
$ . 75 
. 19 
8 . 59 
. 70 
. 10 
. 14 
. 28 
10 . 75 
Average 
of high 1/3 
$ l.27 
. J2 
11.32 
1.40 
.13 
. 23 
. 38 
15 . 05 
$ 
All 
farms 
. 97 
. 25 
9 . 90 
1.01 
. 11 
. 18 
. 33 
12.75 
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Blosser, Doster and Hunnicut (6) summarized th~ production costs o( 
sixty - seven Ohio hog farms in 1962. This study ignored the production 
systems found on the farms . The average costs and production surranary for 
the high and low one -third and the nvcragc (or the stuc.ly ;ire: giv<.:n in 
Table 17. 
Table 17 . Production costs nnd physical input summary 1,n· produl.ing 
1 00 pounds of pork in Ohio , 1962a 
Average for 
Low 1/3 lligh 1/3 All 
Item farms farms farms 
Lal> or $ 1.42 $ 2 . 32 $ 1.80 
Tractor power . 31 .44 . 37 
Corn 6 . 21 7 . 78 6.97 
Oats .24 . 28 .26 
Protein supplement 2 . 54 3 .24 2 . 97 
Pasture . 15 . 14 . 16 
Feed grinding hired .17 . 12 . 17 
Veterinary and medic ine . 55 . 69 . 57 
Electricity and heating oil . 11 . 21 . 16 
Truck, automobile, and 
telephone . l6 . J2 . 23 
Dcpreci;1tion of breeding 
stock . 05 . lJ . 09 
Depreciation and repair for 
fences, buildings and 
equipment .85 1.57 1 . 15 
Taxes and insurance .17 . 31 . 23 
Interest on investment . 57 1. OS . 77 
Total 13 . 50 18.60 15 . 90 
Current value of buildings 
and equipment per sow 155 . 00 220 . 00 175.00 
Labor hour s . 95 1.55 1.20 
Tractor power hours . 25 . 35 . 30 
Corn , pounds 316 396 355 
Oats , pounds 12 14 13 
Sllpplemenl , pounds 43 54 50 
Total feed, pounds 371 464 418 
.:lSour~e: ( 6) . 
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Since many studies have concluded that liLtl~ differences in total 
cost r esult when comparing production systems, other factors need con-
sideration. Many researchers agree that a significant capital-labor 
substitution occurs among production systems. The capital investment, 
ther efor e, in pasture systems should be significantly less than con[inc-
ment systems. Mueller and Muehling (40) r ecognizing Lhis [acL budgcLed 
costs and returns for three different swine produclion syslcms. Tl1e 
three sysLems used for comparaLLve purposes were: 1) a convenLional 
pasture system, 2) a solid-floor confinement unit, and 3) a slc>Ltcd-[luor 
confinement unil . 
Investment capital in buildings and equipmenL for each of the three 
systems was calculated using manufacturers' price lis Ls and engineering 
estimates . The capital requirements included the basic building and 
the associated integral equipment. 
Average annual costs for buildings were calculated by allowing 5% 
for depreciation, 3% for inLeresL on the investment, and 3% for taxes, 
insurance, and maintenance . 
Annua l cost of equipment was calculated by allowing 10% for depre -
ciation, 3% for interest and 3% for taxes, insurance, and maintenance. 
Table 18 depicts the investmenL capital requirements, building charges , 
a nd assumed labor costs for each of the three systems. 
Total inputs per 100 pounds of pork produced were $13 .94 for the 
pasture system, $14 . 29 for the solid-floor system, and $13.56 fo r the 
slotted - floor system . Although the building and equipment investment is 
somewhat higher for the slotted-floor system, the reduced labor require-
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Table 18 . Investm.~nt in buildings and e4uipment , building ancJ equip-
ment charges, ancJ labor cos ls for three bucJgcLed swine 
production systems fur Illinois, 19648 
Solid- [ I our SloLLe<l-f luor 
Pas Lure confinc:menL c.:on[inemenL 
Item sys Lem unit unil 
Number of [arrowings 
per year 2 4 6 
Number litters per 
year 64 128 192 
Investment in buildings 
and equipment per 
litter $94.53 $184.80 $202. 92 
Inputs per litter: 
labor costsb 27.00 27. 00 18.00 
building and 
equipment costs 12. 75 23 . 69 25 .94 
asource: (40). 
bLabor costs al $1.50 per hour. 
ments associaLed with manure disposal and the savings in bedding costs 
mor e than offset the additional building and equipment costs according 
to Muehling and Mueller . The capital labor subslitution becomes less 
advantageous when labor rates were below $1.50 per hour and highly advan-
tageous when labor is priced above $1 . 50 per hour . 
Van Arsdall (52) discussed the labor requirements in the analysis of 
a swine producLion system in a paper presented to the American Society 
of Agricultural Engineers. He concluded that labor is often the deter-
mining factor uf size since it c.'.ln generally be added in only discrete 
units of man-months or man-years . Therefore , much should be done to de -
sign and mechanize a system to facilitate the use of labor. The design 
of a swine production system should also give the farm manager the highest 
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productivity per man according to Van Ar sdall. 
The basic conclusions from this l iterature r eview and their impli-
cations to this research project are summarized as follows: First, only 
small differences in t otal cost of production were noted among the pro -
duction s ystems . Thus , it appear s that the production system has l ittle, 
if any, effect upon the total cost of production. Al so, t here was litt le , 
if any, difference noted for feed costs and feed conversion fo r the 
various systems. Thus, it would appear tha t the system has no effect 
upon the feed costs. 
However, significant differences were noted in capital investments 
for the differ ent production sys t ems . In some cases , the additional 
capital investment in productive buildings and facilities more than offset 
the reduced l abor cost requirements. 
This resear ch study has as its objective some of the same ones 
specified by these other studies rep or ted. This research study will 
measure some of the same inputs and then reaffirm the basic conclusions 
reached by these other r esearch studies or stimulate new thinking aboul 
the inputs required for the various swine production systems . 
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ANALYSIS OF Tl!E WLlOJ.h FJ\1{}1 HlJSJ Nf·: ~,: i 
This section summarizes asset inventories, (arm financial trans-
actions, and some production data for the whole farm. It has as its 
purpose to measure the productivity of the whole farm . It is (rom this 
whole fa rm standpoint that competent management decisions arc made; 
he-nee , it is vitally important that the various entt.:rprise ::ictivities 
blend with one another in order to maximize the profits of the total 
farm. An income statement was prepared (or each (arm. From the income 
statement and related production data, who Le farm c:f ficiency ml•asures 
were caJculaLcd. These various ~fficicncy measures aid jn dctt.:rmining 
the optimum level of the swine enterprise and the other livestock and 
cropping enterprise within the total farm context . For a definition of 
terms and methods of calculation of these income and efficiency measures 
see Appendix D. 
Size Classifications 
The thirty-six farms were str:itificd into four s i ze catcgorit•s 
based upon Lotal acres farmed. The four categories scJ.ecLetl were: 
0-250 acres, 251-350 acres, 351-450 acres, and over 450 acres. The 
di sLribution in the four size categories were ten, ten, nine, and seven 
farms, r espectively . The uniformity of soils and type of farming made 
this classificaLion possible . Using land as a measure of size lacks 
effectiveness when livestock intensive units arc included within the 
same classification as crop intensive units . A smaller size farm may 
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have a comparable net farm income to a larger farm \,•ithin the same cate -
gory with the livestock activities contributing the primary portion of 
the net farm income . Therefore, it may be inequiLable to measure the 
efficiency of Lhe whole farm using Lhis classification . Ncvcrthcles s , 
this classification is most s i gnific,1nl when L.1rms are Llw same Lypt! ul 
land and represent nearly the same combination of livestock enterprises . 
Since most of the study farms fit these criteria, this melhod of measuring 
farm size was used . 
Other plausible classifications of farm siGe includ~ gross profits, 
livestock numbers, or t ota l capital manage<l . Each of thesc various 
terms are defined in Appendix D. Even though comparative groupings were 
not made by these measures, it is Lhought thnt tilt! conclusions would be 
simil ar. Ea ch acre size group i ng also 1ndicales the level of these oLlter 
measures of size . 
Net Farm Income 
Thirty - four of the thirty-six (arms returned a positive net far m in-
come in 1967 as shown in Table 19. NeL farm income ranged f r om - $1670 to 
$33 , 098 with an average of $15,453 . Net farm income is the most conunon 
measure o f the farm ' s net earnings f r om the use of available r esour ces; 
name 1 y, land, I <.Jbor , capita I , and m.'.lnagcmenl . Net farm income var ied 
wiLhin each size category but exhibiLcd a definite positive increase as 
the farm size incr e a sed. The average ne t farm income for the 0-250 acr e 
farms was $8450 compared to $15 , 146 , $18,352, and $22 , 171 for the 251 -350 
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Table 19. Average income statement by size classifications fo r 
the study farms, 1967 
0- 251- 351- Over 
All 250 350 450 450 
farms acres acres acres a cr es 
~umber of farms 36 10 10 '.} 7 
Debits (expenses and i.11ven tory <lccrell8cs) 
Ma <.:hine r y and equipment 
repairs $139 l $ 679 $ 923 $1500 $2258 
Fuel and oil (farm use) 1089 706 795 1317 1449 
Power and machine hire 1178 510 1328 1189 1755 
Owned truck expense 122 147 63 156 104 
Labor hired 1253 681 533 1545 2893 
Auto expense (farm share) 460 539 407 422 628 
Utilities (far m share) 453 534 389 505 498 
Livestock expense 1269 1442 1394 1422 1571 
Crop expense 2843 1367 2329 3247 5287 
Fertilizer and lime 3752 1379 3584 5185 5051 
Miscellaneous expense 253 192 200 336 327 
Total cash operating 
expenses $14064 $8176 $11945 $16823 $21820 
Rent a 1075 52 112 7 1863 1451 
Taxes 1680 1024 1529 1949 2449 
lnteresl 1960 724 2015 2062 2952 
Insurance 537 276 507 746 634 
Permanent improvement 
repairs 532 298 681 482 729 
Total cash fixed 
expenses $4709 $2323 $4731 $5239 $6763 
Feed purchased ] 3236 7814 11043 16436 17049 
Poult r y pur chased 35 0 52 48 0 
Hogs purchased 636 379 815 516 505 
Cattle purchased 7134 0 7573 13000 3318 
Other livestock purchased 5 0 0 5 19 
To Lal lives Lock 
purd1ased 7811 379 8439 13569 3842 
8 Casil rcnl is included bolh as receipt and expense since some 
I arms re111 ed oul land and also renlcd addiLional land. 
Table 19. (Continued) 
Total cash expenses 
Depreciation --
wor king assets 
build ings and 
improvements 
Inventory decreasesb 
liquid asset s 
breeding livestock 
Total business debits 
Depreciab le property 
purchases 
machinery and 
equipment 
permanen t improvements 
Total cash expendi-
tures 
All 
farms 
39819 
2770 
1876 
3847 
1043 
$49356 
4568 
1972 
$46359 
44 
0-
250 
acres 
19946 
2600 
1383 
1310 
1138 
$26379 
4425 
1036 
$25407 
251 -
350 
acres 
37223 
2327 
1506 
2097 
1606 
$44758 
3859 
449 
$41530 
351 -
450 
acres 
52067 
3188 
2208 
5759 
709 
$63931 
6861 
2516 
$61443 
Credits (receipts and inventory increas es) 
Dairy pr.oducts sold 
Eggs sold 
Poultry sold 
Swine sold 
Ca ttle sold 
Other livestock sold 
Total livestock sold 
Corn sold 
Soybeans s old 
Other feed crops sold 
Non-feed crops sold 
Goverrunent payments 
Crop share r ent 
Total crop sales 
Custom work 
Gas tax r efund 
Miscellaneous rece i pts 
Far m dividends 
0 
484 
23 
26484 
14621 
104 
439 16 
3640 
7297 
177 
16 
1505 
4268 
$16903 
368 
179 
641 
484 
0 
459 
43 
22011 
7904 
40 
30456 
787 
2798 
257 
0 
578 
3640 
$8060 
150 
144 
523 
218 
0 
458 
16 
29132 
14803 
212 
44621 
2563 
5703 
141 
56 
1661 
1953 
$12077 
158 
160 
226 
734 
0 
679 
20 
30472 
25299 
118 
56588 
2987 
742 6 
112 
0 
1100 
7404 
$19039 
1020 
220 
1246 
595 
Over 
450 
acres 
49474 
3708 
2801 
5122 
749 
$61854 
5310 
3909 
$58693 
0 
305 
10 
35277 
10321 
23 
45845 
10091 
15838 
196 
0 
3125 
4438 
$33688 
142 
204 
624 
362 
bsince this table is an average of individual farm inventories , 
bo th inventory increases and decreases are included. 
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Table 19. (Continued) 
0 - 251- 351- Over 
All 250 350 450 450 
farms acres acres acres acres 
Depreciable property 
sales gain 10 7 - 20 39 21 
Ca sh r enL 8 1063 L6 1118 18(i3 JJ41 
Total cash income $62500 $39558 $5 7956 $78738 $80888 
Value of home - used 
farm products 159 158 153 202 115 
Inventory increasesb 
liquid a ssets 1644 765 1513 2670 1768 
breeding livestock 507 58 283 674 1254 
Total business credits $64810 $40539 $59904 $82283 $84024 
Undeprec i ated value of 
depreciable property s old 0 0 0 0 0 
Total cash farm 
income $62500 $39558 $57956 $78 738 $80888 
Net f arm income 15453 8450 15146 18352 22J 71 
Net cash income 16141 10581 16426 17294 22195 
Gr oss profits 38873 22974 35655 45809 57263 
acre, 351-450 acre, and over 450 acre farms, respectively . By doubling 
the size of the farm , net farm income more than doubled. 
Livestock sales for the fou r size categories were as follows: 0 - 250 
a cre farms, $30,456; 251-350 a cre f arms , $44, 621; 351-450 a cr e farms, 
$56,588 ; and f arms over 450 acres, $45 ,845 . From this study, the live -
stock intensive f arms were associated with the medium- sized farms and 
not the relaL i vely small or large fa rms. The contribution of livestock 
increased as [arm size increas ed up to 450 a cres after which the contri -
bution of livestock to net farm income declined. Cr op sales , however , 
showed a definite increase as f arm size increased. The 0-250 acres sold 
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an average of $8060 of crops compared to $33,688 for the largcsl farms. 
The smallest farms, however, l.sed a grealer proportion of home -raised 
feeds for livestock consumption than the largest units. 
Total cash operating and fixed expenses and feed purchases showed a 
positive increase as farm size increased. 
Net Cash Income 
Net cash income also increased as farm size increased. IL, in f uel, 
more than doubled as the size of Lhe farm doubled. The average net cash 
income for the thirty - six farms was $16 , 141. The smallest farms ( 0-250 
acres) reported a net cash income of $10,581 compared to $22,195 for the 
f arms over 450 acres. The 251-350 acre farms had a net cash income of 
$10,581 while the 351 - 450 acre farms related a net cash i ncome of $17,294. 
Management Return 
TwenL y-one of the thirty - six farms showed a positive managcmenl rt.:!Lurn 
af t er deductions from net farm i ncome were made for the upporLuniLy re-
tur ns to labor and cap ital . Of the fifteen (arms exhibiting a negative 
management return, five were in Lhe smallest farm size category, 0- 250 
a c res , while only two were over 450 acres . Management return, like net 
farm income, also tended to increase with farm size . The smallest farms 
(0-250 acres) averaged - $392 for management return compared to $4140 for 
Lhe la r gest farms. This represcnLs a difference of over $4500 -- cer-
tainly a substantial differe nce since farm size only doubled . Management 
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return for the:: 251 - 350 acre furms was $3329 compared t o $2453 for Lhe 
3 5 I -4 50 acre la rms. 
When compu ting management return, op<:!raLor labor was valued ::it 
$300 per month . The number of operator man-months of labor was cle::Ler-
mined by summing the total recorded daily hours of labor for the year 
and dividing by 250 hours per month . Two hundred fifty hours of labor 
were considered equivalent Lo one man -month of labor. 
Family labor was calculated by the same method as operator labor 
except it W AS valued at $250 per month. 
Gross Prof its 
Gross profits, measuring the total production of the farm after 
ad justing for livestock and feed purcltases, more than doubled as farm 
size increased. This can be seen in Table 20 . The 0-250 acre farms 
had gross profits of $22,974 compared to $57 , 262 for the farms over 450 
acres. The 251-350 acre farms and the 351 - 450 acre farms had gross 
profits of $35 , 655 and $45 ,810 , respectively . The increased gross prof-
its can be attributed to increased crop production or larger livestock 
enterprises or b0Ll1 as farm size increased. 
Farm Size Efficiency 
As previously mentioned in this section, farm size could be quan -
titatively measured by f a ctors other than total acres. These factors 
include tota l capital managed, total man- months of labor, per cent rotated 
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Table 20. Income, net worth, and whole farm business 
size categories for the study farms, 1967 
Distribution of net farm 
income 
Adjusted net farm incomea 
Less interest on current 
assetsb 
Less interest on fixed 
assetsc 
Value of operator labord 
Value of family labore 
Management return 
Farm size efficiency 
Capital managed 
Feed and livestock 
inventory 
Machinery and equipment 
inventory 
Land and improvements 
inventory 
Total 
Total acres 
Total crop acres 
Total rotated acres 
Total man months of labor 
Sources of gross profits 
Value of crops produced 
Livestock increase over 
feed costs 
Miscellaneous 
Total 
Income efficiency 
Gross profits per acre 
Total expens e per acre 
Net farm income per acre 
0- 251-
All 250 350 
farms 
$17413 
3342 
7840 
3458 
528 
2234 
40318 
15380 
156808 
212506 
343 
303 
311 
16 
26844 
9429 
2600 
388 73 
113. 40 
68.32 
45 . 08 
acres 
$ 9569 
2138 
4607 
2760 
425 
-392 
25009 
10622 
92140 
127771 
203 
178 
182 
11 
15715 
6815 
444 
22974 
113 .40 
71. 69 
41. 71 
acres 
$17161 
3054 
6884 
3360 
525 
3329 
27609 
13289 
137690 
188588 
300 
268 
275 
14 
23944 
909 7 
2614 
35655 
J 18. 89 
68 . 28 
50.50 
aNe t farm income plus interest paid. 
bca l culated at 6% . 
ccalculated at 5%. 
dvalued at $300 per month. 
evalued at $250 per month . 
analysis by 
351-
450 
acres 
$20414 
3942 
9625 
3700 
694 
2453 
45765 
19930 
192507 
258201 
416 
362 
374 
19 
29332 
11624 
4854 
45810 
110. 06 
65 . 97 
44 . 09 
Over 
450 
acres 
$25123 
4702 
11530 
4286 
464 
4140 
59056 
19313 
230606 
308975 
510 
457 
464 
23 
43686 
10815 
2761 
57262 
112 . 28 
68 .81 
43 .47 
Table 20 . (Continued) 
Gross profits per $1 
expense 
Net fa.rm income per $1 
expense 
Crop efficiency 
Crop acres, yield and 
distribution 
Cor n Acres 
Yield (bu.) 
Percent of 
rotated acres 
Corn silage Acres 
Yield (ton) 
Percent of 
rotated 
acres 
Oats Acres 
Yield (bu.) 
Percent of 
rotated acres 
Soybeans Acres 
Yield (bu.) 
Percent of 
rotated acres 
Hay Acres 
Yield (tons) 
Percent of 
rotated acres 
Diverted acres 
Diverted acre payment 
per acre 
Percent of rotated land in 
row crops 
Fertilizer cost per rotated 
acre 
Gross value of crops per 
rotated acre 
Net crop income per 
rotated acref 
Percent crop return of 
gross profits 
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All 
farms 
1. 66 
.66 
164 
102 
52.7% 
4 
15 
1.3% 
12 
77 
3.9% 
92 
32 
29.6% 
10 
5 
3.2% 
21 
68 
84 
11.57 
85.79 
65.08 
75.90 
0-
250 
acres 
1.58 
.58 
105 
100 
57 . 7% 
1 
12 
. 5% 
16 
81 
8 . Bio 
39 
33 
21. 470 
7 
3 
3.8% 
9 
73 
79 
9.29 
86.17 
69.37 
74. 70 
251-
350 
acre a 
1. 74 
. 74 
145 
107 
52.7% 
4 
12 
1.5% 
10 
83 
3.6% 
78 
31 
28 . 47. 
11 
2 
4.0% 
23 
69 
82 
12.32 
87 . 04 
66.25 
76 .10 
351-
450 
acres 
1.67 
.67 
202 
95 
54 . 0% 
8 
16 
2.1% 
9 
81 
2. 4% 
109 
31 
29 .1% 
12 
6 
3.2% 
20 
62 
85 
13.28 
78 . 03 
56.07 
71. 90 
Over 
450 
ucrct:i 
1. 63 
. 63 
227 
107 
48.9% 
5 
17 
1.1% 
15 
69 
3 .2io 
167 
36 
36.0% 
9 
4 
1.9% 
34 
70 
86 
10.42 
92 . 56 
70.75 
76 . 40 
£Gross value of crops per rotated acre less crop and fer t ilizer 
expenses per rotated acre . 
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Table 20. {Continued2 
0- 251 - 351- OvC'r 
All 250 350 450 450 
farms acres acr es acres acres 
Lives Lock efficiency 
Net livestock increase J4112 24070 34693 39327 39li97 
V.ilue o[ feed fed 24683 18255 2)595 27703 28(,81 
Lives Lock returns per 
$100 feec.l fed 138 137 UG 142 IJtl 
PercenL livestock returns 
over feed costs of gross 
pr ofits 24 . 05 25.25 23 .87 24 . 54 19 . 08 
Machinery efficiency 
Machinery investment per 
rotated acre 51 . 98 59 . 62 49.] 9 52 . 62 42 . 22 
Machinery cost per 
rotated acre 25 .41 32 . 83 22 . 86 21 .88 22 . 98 
Labor efficiency 
Rota Led acres per man 227 192 231 231 245 
Lj V('S t~)Ck increase per 
man 24935 26389 29113 24720 208()6 
Gross pro[iLs per man 28415 24183 29920 2827L 30252 
Returns per hour of 
la bur l. 65 .63 2. 2 (> I . 88 2.06 
acres and others . Although comparalive groupings were not made by these 
measures , Lhey were analyzed wiLhin the size categor ies based upon total 
acres to demonstrate their importance on farm size . 
Total capital managed 
ToLal capiLal managed defini t ely increased as farm size increased . 
The m~111:tgl• t·s of Lhc largcsL farms milnagc<l more resources than the man -
agcn; of lite other three size cnLcgorics. The largest farms, in fact , 
had mllt·l.! Lll•in 2~ times .1s much capiL.-.il investment in liquid, working , 
~rnd (ixcd asscls as Lite smallest f<1rms . The Lot.-.il capital managed [or 
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each of the size categories was as follows: 0-250 acre fa rms, $127, 771; 
251-350 acre farms, $188 ,588; 351-450 acre farms, $258,201; and farms 
over 450 acres, $308,975. 
The large di(ferences in total capital managed can be attributed 
partially to the inventories of fixed assets o[ land, buildings , nn<l 
improvements . The farms over 450 acres inventoried $230 ,606 in land 
and improvements per farm compared to $92,140 for the 0-250 acre fa rms . 
The 251 - 350 acre farms showed an inventory of $137 ,690 per form while 
the 351-450 acre farms reported $192,507 in land and improvements . 
The current value of land and improvements was calculated using 
the following formula: 
·ro rotated acres 
Current value ~~<~f_a_r_m~X~).___~~ x County land value x Total farm acr~s 
% rotated acres (County Y) (Farm X) 
(County Y) 
The county land values were adapted from the 1967 land value survey 
conducted by Murray and Magill (41). The Census of Agriculture (49) 
provided the county percentage of rotated acres . 
Excluding the value of the land and improvements, total capital 
managed more than doubled as farm size doubled . The total capital man-
aged excluding the value of land and improvements f or each of the size 
calegorics was as follows: 0-250 acre farms, $35 , 631; 251-350 acre farms, 
$50,898; 351-450 acre forms, $65,694; and farms over 450 acres, $78,369. 
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Total man- months of labor 
The labor input was also substantially gr eater as farm size in -
crea sed . The average man-months of labor varied by twelve months among 
the four size categories. The 0- 250 acre fa rms used only eleven man -
months of labor compared to fourteen man-months for th<: 251 -35 0 ncre 
fa rms, r.ineteen man-months for the 351 - 450 acre farms, nn<l twenLy-Lhrec.• 
man-months for the farms over 450 acres. The total man -monlhs of labor 
was calculated ·by taking the total reported hour s of operator, family, 
and hired exchange labor and dividing by 250 . 
From the data, it appears that as farm size doubled from 250 acres 
to 500 acres, the labor input nearly doubled while the total copital 
managed (including the value of the land) increased nearly 21;! times . 
Thus, it seems that more capital is being substituted for labor . If the 
value o[ land and improvements is excluded, t hen the substitution of 
capital for labor is not as evident , because as farm size increosed, the 
amount of capital and labor used tended to increase by nearly the same 
proportion. 
Percent rotated acres 
Very little difference was noted in the percentage of rotated acr es 
for the four size categories. The magnitude of the differ ence was only 
1. 76%. The smallest farms had 89.65% of their land in r ot ated acres 
compared to 91.66% for the 251-350 .:icre farms. It appears, therefor e, 
th:1 t size has little effect upon the percent rotated acres in this area . 
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Income Efficiency 
Gross profits per acre 
Cross profiLs per acre varied little among the [our size call..:gorics 
with a differ ence of $8 .83 per acre:. The 251-350 acre farms lwd Llw 
highesL gross profits per acre while Lhe 351-450 <H.:n· farms had thl' 
lowesl. 
Gross pr ofits per acre include both the livestock and crop produc -
tion . The gr oss profits from crops per r ota Led acre were as follows: 
0-250 acr e f arms, $86.35; 251-350 acre farms, $87.07; 351 -450 acre farms, 
$78 . 43; and farms over 450 acres, $94 . 15 . Although the data arc not 
conclusive, it seems that as farm size increased, the contribulion of 
crops to gross profits increased . Also , the gross profits \4Cre high<.·r 
on those [arms with the largest gross profiL from crops . 
Total expense per acre 
A wider variation in Lotal expenses per acre was exhibited by the 
farms than in gross profits per acre . The difference was $5 . 72 per acre . 
The smallest farms (0 -250 acres) had the highest total expenses per acr e 
($71.69) compared to $65 . 97 for the 351 -450 acre farms . The 251 - 350 
acre farms and the over 450 acre farms had total expenses per acr e of 
$68 . 38 and $68 . 81, respectively . IL appears that little difference is 
noted in tl)ta l expense per acre for farms over 250 acres . The impl ica-
Lil111 is Lh:tL Lhc slope of the average cost curve changes very liltlc for 
farms from l50 ncrcs to 450 acres. A gradual increase may be noted for 
[arms over 450 acres . 
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Net farm income per acre 
The average net farm income per acre for the thirty -six farms was 
$45.J8 with a difference of $8 .78 among the four size categories. The 
0 -250 acre farms had the lowest net farm income per acre of $41 .71 fol -
lowed by $43. 4 7 fo r the farms over 450 acres and the 351 - 450 acre farms 
with $44 .09 net fa rm income per acre. The highest net fa rm income per 
acre was reported by the 251-350 acre farms ($50 .50) . Although ne t fa rm 
income definitely increased as farm size increased, net farm i ncome per 
acre did not follow the same trend as total net farm income. 
Crop Efficiency 
Crop acres, yield , and distribution 
Crop yields and pe rcen t of acres in rotation varied little among 
the four size categories . Corn y i elds varied by thirteen bushels per 
a cre wherea s soybean yields varied by five bushels . Oat yields varied 
the greatest among the four size categories by showing a variation of 
thirty bushels per acre. It, ther efor e , appears that pr~ucLion patterns 
for the thirty-six farms tended to be nearly the same. The average 
yields for the thirty-six farms were: corn - 102 bushels per acre; corn 
silage - 15 tons per acre ; oats - 77 bu shels pe r acre; soybeans - 32 
bushels per a c re; and hay - 5 tons per acre. It, therefore , s eems logi-
ca l to assume that size has no effect upon yield, but the di fferences 
in y ield are attributed to other fac tors including management practices 
and f e rtili zer use . 
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Th(! distribution of Lhc vL1rious crops w.is cxpn:ss!.!d a::. ;i (H.:rn.:n L:igL: 
of the rotated acres with li ttle differences noted among Lhe four size 
categories. The largest variation was found in the percentage of row 
crops in soybeans with a difference of 14.6% noted. It is inLcr!.!sLing 
to note that as farm size.: increased a <lcfinile subs Li tul ion of c.:urn :111 d 
soybeans occurred . Thus , Lhc smaller farms had a lilrgc.:r propurLiu11 l>J 
the total acres in corn produc.:tion ;.md a smaller porLion of the Lut.11 
acres in soybean production, and as farm size in creased the Llcrcage of 
corn declined while soybean acreage increased. This may bC! caused by 
more livestock found on the smallest farms or an attempt Lo cvc.•n the 
labor requirement for crop production on the largest farms . 
The average distribution for the major crops for the thirLy-six was : 
corn - 52.7%; corn silage - 1.3%; oats - 3.9%; soybeans - 29 . 6/.,; and hay -
3.2% 
Percent o f r o tated land in row cr ops 
The thirty-six farms recorded an average of 847., of th eir rotated 
land in row crops . The 0-250 acre farms reported an average of 79%, 
whereas the 251-350 acre, 351-450 acre, and over 450 acre farms r eported 
82%, 85% , and 86%, respectively. Thus, as farm size became larger, a 
larger percentage of land was kept in r otated crops. 
Gross value of crops per rotated acre 
Titis cf1iciency factor mcnsures the value of the crop production of 
the l~n-m .1ltcr applying the respective market prices for each of the 
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individual crops. Thc:re w.-Js a di((crcncc of $14 . SJ among Lhc four !.. iz<..: 
caLcgories. The 351 -450 acre farms averaged the smallest gross value 
of crops per rotated acre with an average of $78 . 03 per acre. This can 
be partly attributed to the low corn yield for this size category since 
it was seven bushels below the stuc.ly average. The.: over 450 a<.:r<.: [arms 
averaged $92 . 56 per rotated Jere compared to $87 . 04 for Lh t• 251-JSO 
acre farms and $86 . 17 for the 0-250 acre farms. The Lhirly - six (armh 
averaged $85. 79 of gross value of crops per rotalcd ocre . 
Net crop income per rotated acre 
This efficiency faclor rcprcscnls Lhc c.:onLribuLion of crops Lo 1wt 
farm income . It is calculated by deducting crop and fer Lili :wr cxpe:nsc.:s 
from the gross value of crops per rotated acre. This efficiency faclor 
does not include all the crop expenses since r epairs and mainlcnance to 
farm machines are excluded. It, nevertheless, is indicative of Lhe 
importance of crops to ne t farm income. The average net crop income per 
rotated acre for the thirty-six farms was $65.08 per rolated acre . The 
largest fa rms aver;:q~ed $70 . 25 net crop income pC'r rotated ocrc while the 
smallest [arms averaged $69 .37. The lowesL net crop income was reported 
by Lhe 351 - 450 acre farms with an average of $56 . 07 compared to $66 . 25 
per rotated acre for the 251 - 350 a cre far ms . 
Per~cnt crop gross prof its by total gross profits 
Nearly three-fourths of the tota l gross profits were contributed by 
crops for the thirly - six farms. This efficiency factor , thus, measures 
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the importance of the cropping enterprises LO the total production of 
the £arm . Since the study area is within a crop intensive area, this 
measure would be expected to be high compared to other areas in Iowa . 
Livestock E((iclency 
LivcsLock returns per $100 fcc<l Ced 
The average feed return (or the Lhirty-six farms was $138 . Little 
difference was noted among the (our ( a rm size classifications. Tile 
smallest farms (0-250 acres) had a feed rclurn of $137 compared to $138 
for the over 450 acre farms. The 351-450 acre (arms, on the oLhcr hand, 
averaged the highest feed return of $142. The 251 - 350 acre farms had 
Lhe lowest feed return of $136. Thls efficiency measure is an excellent 
indicator of the over -all success of the livestock enterprises on the 
farm . It is influenced by the combination of l i vestock enterprises, 
the prices received, the production techniques employed, and the r.iLc 
of production. Any change in one of these factors will substantially 
effect the end result. 
Percent livestock returns over feed costs of total gross profits 
This factor measures the contribution of livestock to total gross 
profits. Slightly less than one-fourth of the total gross profits was 
conLr ilHlLc<l by Livestock to total ~ross profits for the thirty-six farms . 
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Machinery Efficiency 
Machinery cost per rotated acre 
This fa ctor reflecls the di.fEerences in which labor and inveslment 
capilal can be substituled for c.:ich oLher to ac.:hjuvc harmony in thL· 
farming unit . Thus, it may be possible by examining thi.s f.'.lclor to 
determine whether additional inputs of labor or investment capital in 
machinery and equipment would be mosL profitable. The average machinery 
cost per rotated acre for the thirty-six farms was $25 . 41. Thu smnllcst 
farms (0-250 acres) had the highesL machinery cost of $32 . 83 per rotated 
acre. The 351 -450 acre farms had the lowest machinery cost of $21.88 per 
rotaLed acre compared to $22.86 and $22.98 for Lhe 251-350 acre and over 
450 acre farms , respectively. Thus, Lhe power and machine cost sub-
stantially decl i ned for farms over 250 acres , but the change was noL as 
pronounced for farms from 250 acres Lo 450 acres . It was expected that 
Lhe power and machine cost would decline as farm size increased, but 
the data failed to conclusively confirm this . This may be attributed to 
the sample. 
Power and machinery investment per rotated acr e 
This factor is an absolute one and does not suggest any economies 
o[ scale forthcoming by the additional substitution of capital for 
labor. The average power and machine investment for the sample farms 
was $51.98 per rutated acre. The 0-250 acre farms had the highest power 
and machinery investment ($59 . 62 per rotated acre) because this invest-
ment was spread over a smaller land base . The over 450 acre farms, 
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however, averaged the lowest investment per acre with a power and machine 
investment per rotated acre of $21 .88 . Very little diffe r e nce was noted 
in the 251 -350 acre and 351-450 acre farms. 
Labor Efficiency 
Rotated acres per man 
This efficiency fa ctor measures Ll1t! c ffecl u( tlw 1.:rop <1creu~~s un 
the Lota l labor input. It does not, however, measure ci1c intensi l y of 
livestock production on labor use. The number of rotated acres per man 
increased as farm size increased. The small est forms r eported 192 
rotated acres per man, whereas the 251 -350 acre and 351-450 acre farms 
reported the same rotated acres per man. The largest fa rms did have the 
largest number of rota ted acres per man. They recorded an average of 
245 rotated acres per man. 
Livestock increase per mon 
Livestock increase per man measured the livestock efficiency in 
terms of the livestock increase. This measure, there fore, ignores the 
effect of the cropping activities. The average livestock increase per 
man for the study was $24,935. The largest livestock increase per man 
was for the 251-350 acre farms while the over 450 acre farms had the 
lowest livestock increase per man. 
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Gross profits per man 
Measuring the intensity of both livestock and crop production, the 
average gross profits per man for the sample was $28 ,415 . This measure 
did not follow the general trend as gross profits. The highest gross 
profits per m:in was from th e larger farms and the lowest figure was from 
the smallest f arms (0-250 acres), but the 351-450 acre farms had less 
gross profits per man than Lh e 251 -350 acre farms. 
Inter-farm Comparisons of Whole Farm Business Analysi s Factors 
Each of the farms wer e ranked from highest t o lowest by m:inugcrn<mt 
r eturn. These rankings arc given in Figure 3. In addition, the net 
farm income [or each f arm is given . 
Return pe r hour of labor for each unit was calculated . The number 
of hours r eported for the year was used as the standard for each farm . 
The return per hour of labor for th e four size categories was $2.06 fo r 
t he largest farms, $2 . 26 for the 351-450 acre farms, $1 .88 for the 251 -
350 acre farms, and $ . 63 for the smallest farms . 
The percent return t o capital substantially varied among all the 
farms while Lhe three largest group averages did not. Th e range in pcr-
cenL return to capital for the individual units was from 3 . 30% to 
11.76%. The thirty-six farms averaged a 6 . 13% return to capital. The 
average f or Lhe three largest categories varied by only . 41% and all 
three returned at least 6% on the capital investment. The smallest farms , 
on the other hand, returned an average of 4 .85% on the total capital 
T<,La l Man:ig('ment 
Rank a c r es rel urn 
l 4 12 
2 490 
3 320 
4 280 
5 369 
High 1/3 avera ge 
6 320 
7 420 
8 606 
9 523 
10 '•80 
ll 320 
12 216 
13 202 
14 440 
Ove r 4 50 a c res average 
l~ 280 
In 340 
251-350 a ~ rcs av~ ruge 
I 7 ltiO 
18 450 
351-4 50 a c res average 
19 260 
All f ann a verage 
Middle 1/3 average 
20 150 
2 1 500 
0-2 50 acr es average 
22 410 
23 279 
24 205 
25 2l.O 
26 460 
27 320 
28 240 
29 51 0 
30 148 
JI 220 
32 440 
I.ow 1/3 nver agc 
33 3fJ4 
)4 44 1 
35 225 
j (i 280 
$16212 
11813 
11683 
10402 
9220 
9072 
9043 
9002 
7408 
6413 
6366 
5805 
558 1 
.)532 
4414 
4140 
3920 
3151 
3329 
2h29 
2527 
2413) 
2347 
2234 
2039 
1627 
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- 393 
- 1.61 
- 592 
- 613 
- 970 
-1193 
-1296 
-1307 
-1883 
-2676 
-433 1 
-4405 
- 4417 
- 5587 
-8578 
-9406 
-11 374 
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Net Re l urn 
farm per hou r 
i ncome of lab0-r 
$33098 
34038 
23602 
24248 
20904 
23896 
21776 
21306 
29629 
23965 
22917 
17066 
14304 
J 1198 L 
L 7'J46 
21 742 
16758 
160)/ 
J 5146 
13756 
20544 
18352 
13447 
15453 
14979 
7760 
17421 
- 607 
17708 
13038 
10352 
8463 
16427 
716 1 
8048 
10797 
1825 
5541 
13917 
7417 
9946 
9801 
- 530 
- 1670 
$6 . l.3 
3.90 
5. 79 
5 .11 
3 .4 l 
4.13 
4. 38 
5 . 27 
3 . 89 
2.16 
2.82 
3. Oli 
3. 36 
4.04 
l. 74 
2.06 
1.42 
J. 78 
2 . 26 
2. 71 
1.94 
1.88 
2.22 
l.65 
1. 76 
2 . 09 
.82 
. 63 
. 60 
. 64 
l. 09 
.52 
. 52 
-. 37 
-. 45 
.29 
-4. J l 
- . 1 5 
- l. 26 
- .8 3 
- . 56 
- .62 
- 2 . 57 
-1. 37 
Per CE:n t 
r cL•irn t o 
c.1p j Lal 
11. 76% 
9 .46 
11. fit· 
10.4J 
9 . l fi 
9 . 20 
9.81 
9 . 82 
6 . 45 
6 . 90 
7. 73 
8. 13 
9 . 0h 
9 . 53 
(, . ')'i 
b. 11'; 
7. 1 (J 
7. 12 
6.8b 
7 . J'j 
6. 15 
6. 4 7 
6. 76 
6 .13 
6 . 55 
7.09 
5 . 22 
4. l:Vi 
5 . 1 Cj 
5.0..'.> 
4. 96 
4. 61 
4.n 
4. 39 
4. 59 
4 .f.14 
2.65 
I . 9tl 
J . Hl 
1. (, j 
2 . 78 
2.60 
-3.30 
-1. 91 
Llficiency 
!.ac tor 
ra t l:1gll. 
9 
7 
8 
7 
8 
7. 08 
9 
7 
7 
4 
7 
8 
4 
6 
4 
) . ~,, 
7 
') 
5. '1U 
'i 
4 
5 .11 
6 
). 08 
) 
4 
7 
3.20 
5 
J 
4 
l 
4 
2 
4 
I 
3 
s 
2. 7S 
) 
l 
2 
2 
8 Numbcr of cff lei enc.y factors a bove the average of all farms. The 
efficiency fa c tors us~d we re : net (arm income , gross pro(lls, pi.gs weaned 
per litter, lives tock returns per $100 feed fE:d , machine and power cost per 
rotated a, re, corn yield per a c re, net f arm income per dollar expense , gross 
p rofit s pE:r d ollar expense and gross profit per man. 
Figure 3. Distribu ti on o f management returns, net farm inc ome, returns per 
hour o f labor, and pe rcent return to capital for the study fanns, 
190 7 
62 
i llV<.:S Ll0(!11 L. 
Each farm was rated by the number of efficiency factors above the 
sample average. The nine efficiency factors selected were: net farm 
income, gross profits, pigs weaned per litter, lives tock returns per 
$100 feed fed, power and machine cost per rotated acre, corn yield per 
acre, net farm income per $1 expense, gross profits per $1 expense, and 
gross profits per man. These nine factors aid in determining the manage-
ment ability of the operator because they reflect management in both 
crops and livestock through the integration of these into the total farm 
context. These factors are sununarized in Fibrurc J . 
Labor , Tractor, and Auto and Truck Mileage Summaries 
Each cooperator recorded the daily allocation of labor, power and 
machine usage, and auto and truck mileage by the vari0us livestock, crop 
and overhead enterprise activities. These da ily allocations were then 
summarized by months and again at the close of the year. The results of 
these records are given in Figures 4 and 5 . 
The enterprise activities were divided into three broad categories 
of crop, livestock, and general farm overhead . The livestock an<l crop 
activities were further subdivided into their respective livestock 
classes and crop type . The overhead activities include those jobs not 
particularly associated with any definite crop or livestock activity. 
Livestock overhead, hence, includes such jobs as buying livestock feed, 
visiting with feed salesmen, etc., whereas, crop overhead includes time 
Enterpriae activity 
Sw~ne - - a ll classes 
Beef breeding herds 
l!eef feeding 
Sheep 
Poultry 
Other livestock 
Livestock o•erheada 
Corn 
Soybeans 
Oats 
Ha~· 
Diverted acres 
Pasture 
Crop aver headb 
Crop machine equipment r epair 
'!"ractor repair 
Livestock equipment repair 
Other equipment repair 
Fann r ecords and man3gement 
Bui !dings and improvE:!:lents 
fencing 
Educa t iona l meetings 
Geuirra i L'Usiness trips 
Miscellaneous 
Op.: rater 
labor 
723.72 
19.26 
156.19 
13. 10 
21.06 
11.43 
29.33 
l.26.27 
2o.:+.5iJ 
27.92 
26.40 
10.69 
4.64 
21.27 
12 5 .43 
28.86 
J2 .42 
9 .1 .. 
30.21 
i44.84 
43.78 
40.58 
88. 70 
62.59 
All Farms 
Family Hired 
labor exchange 
126.10 129.18 
.83 3. 76 
32 . 02 24 . 15 
7 . 07 .88 
59 . 98 
1. 94 
Tvtai 
labor 
979.00 
23.85 
212.36 
21.05 
81.04 
13.37 
4 . 77 3.89 37 .99 
71.83 
43 . 50 
9 . 06 
11.81 
2.65 
.64 
2.97 
9 .2J 
2.44 
3.29 
.99 
B.07 
25 . 55 
i .56 
l.58 
3 .21 
8.85 
169 .1 0 
79.42 
14 . 14 
18 .10 
2 .8 3 
.94 
2 .91 
24.33 
l. .19 
6.8J 
4 . 43 
.14 
48. 30 
12 . 79 
l. 62 
2.97 
12 . 74 
667 .20 
327 .42 
51.12 
56. :n 
16 . 18 
6.22 
27 .15 
158.99 
35.t.9 
42 .54 
14 . 56 
38 . 42 
218 . 69 
64.13 
43. 711 
94.88 
84.18 
0-250 Acre Farms 
Operator Family Hired To tal 
labor labor labor exchange 
555 . 54 
3 . 67 
121.69 
6 .19 
19 . 46 
44 . 44 
26 .64 
334 . 91 
92.74 
28 . 43 
20.50 
5.19 
5.94 
lJ .04 
84.67 
32 . 09 
25.95 
6.60 
14.61 
146.76 
34.31 
36 .!> l 
6J .95 
53.99 
153.86 
9.53 
1 . 38 
t.4.65 
7 . 00 
2.29 
42. 70 
36.00 
11.38 
5.60 
4.30 
. 65 
4.05 
10 . 60 
3.55 
l.. 32 
,45 
.JO 
18.85 
5 .13 
.40 
l. 01) 
5.55 
18.88 728.28 
3 . 67 
. 20 131.42 
.10 7. 67 
64.11 
51.44 
1,15 30 . 08 
45 .53 
3.80 
11 . 05 
3,60 
.30 
.90 
1. 65 
1.10 
.30 
l.'.+.80 
3.60 
l. 70 
423 . 14 
132.54 
50.86 
29.70 
9.79 
7 .49 
17 .09 
96.92 
J5 . 64 
31.37 
7.35 
14. 91 
180 .41 
43. 04 
37.01 
64.95 
61 . 14 
251 -350 Acre Farms 
Operator Family Sired Total 
labor labor exchange labor 
692 .06 
i.2 . 20 
148.85 
29.98 
26,50 
16 . 30 
390.93 
227 . 38 
23.13 
25.95 
17 .46 
4 . 10 
22.42 
128.01 
30.39 
28 . 64 
5.33 
22.57 
148 .42 
49 . 17 
42 .63 
60.68 
58 . 83 
146.76 
l. 75 
27. 58 
19.98 
39.01 
10.18 
98.8~ 
40 . 58 
10.03 
10.58 
1.95 
1. 05 
4.46 
11.68 
2.25 
2 . 75 
.15 
30.75 
9 . 63 
.35 
1.23 
10.40 
18.88 857. 70 
13.95 
.20 176.63 
.10 50.06 
65.51 
1.15 27.63 
45.53 
3 .80 
11.05 
3.60 
. 30 
.90 
535 . 28 
2 71. 76 
44.21 
40 . 13 
19. 79 
6.05 
26.88 
l.65 141.34 
32.64 
1.10 32 .49 
• 3') 5. 78 
22 . 57 
14 . S'J 193. 97 
3.60 62.40 
t.2 .98 
61. 91 
l. 7'J 70.93 
2311.33 !.L.5.94 567.6l. 332 5.91 1777.82 373.54 108 .66 2260 . 02 22 11.93 481.92 l uS . 6? 2802.51 
8 Includes feed p~rchases, fi:ed sa les::ien, u~allocated chores, et c . 
bincludes fertilizer purchases, soil tes r1,g , prc -~~asurement, etc. 
Figure 4. Average annual labor use discributiim by labor t ype and enterprise ac tivity for chi: study farms, 1967 
351-450 Acr e Farms Over 45 0 Acr e Farms 
Opera t or Family Hi red Tota l Operator Family Hired total 
En terpr ise act ivity labor labor exchange labor labor lab:>r exc:hange labor 
Swine -- all classes 799. 93 11 7. 59 219.68 1137 . 20 887. 20 67 ,84 316. 04 1271. 08 
Beef breed ing her ds 31.99 . 22 13.33 45. 54 33. 02 l. so 2.21 36 . 76 
Beef f eeding 186. 14 74 .21 73.39 333. 74- 172. 54 5. 96 14 . 21 192. 71 
Sheep 10.24 3.58 .83 14. 65 1.54 1.25 2. 75 5.54 
Poultr y 31.25 60. 35 91. 60 2.25 111. 36 113. 61 
Other livestock 
Livestock overhead 26.43 3.16 3.85 33.44 55.13 2 . 64 12.98 70. 75 
Corr. 443 .15 84.26 248 . 66 776 . 07 572 .49 58.89 351.82 983.20 
Soybeans 248.55 55 . 58 114. 29 418.42 258.89 42.86 193 .82 495.27 
Oa ts 23.56 7.28 18 .61 49 .45 39 . 71 6.64 21.52 67 .87 
Hay 31. 69 23.49 20. 79 75.97 27.86 7 .43 22 .86 58 .15 
Diverted a cres 8 . 96 .79 3 .94 13. 69 10 .29 3. 71 4 . 21 18.21 
Pas ture 1.89 . 4J. 1.89 4. 22 7.29 . 29 1.14 8 . 72 "' ~
Cr op o·.rerhead 29.56 1. 64 2 . 67 33. 87 19.54 1.00 7.93 28.47 
Crop machine equi pment r epair 154.83 6.01 45. 27 206 . ll 136 .33 7. 93 55.68 199 . 94 
tractor repai r 26.49 2.60 6 . 67 35.76 25 .56 . 93 12 . 04 38.53 
Livestock equipment r epa i r 39.85 3.66 12.17 55 . 68 36.56 2 . 14 17. 79 56.49 
Other equi pment r epair 10 .42 l. 00 . 81 12. 23 16 . 18 2.93 21 . 18 40.29 
Fann r ecords and management 3.'.. . 10 29 . 71 63.81 56.19 2 .8b . 71 59.76 
Buildings and improvements 82.65 8 .81 54 . 02 145.48 217 . 20 44 . 07 138. 88 400 . 15 
Fencing 36 . 94 6.01 6 . 26 49.21 57 .0l. 10 . 07 41.07 108 . 18 
Educa t ional meetings 44 .45 3.94 . 98 l.9 .3i 37. 79 2. 00 7. 0 7 46 .86 
Genera l business t r ips 108 . s l 4.31 l. 86 114. 68 135. 07 7. 79 12 .86 155 . 72 
l1 l scel l aneous 3~. 92 13. 17 9 . 44 60 .53 110.89 5 . "19 45.75 162 .43 
t o t a l 2449. 5'.> 511.81 853 . 41 3820. 72 2916.56 410 .81 1304. 52 4631.89 
Figure 4. (Continued ) 
E-cerprlse a :ci~ity 
s~ in~ - - a ll cla6ses 
Be~f or eedi-g herds 
Beef feec!~g 
Shec;> 
Pod tr:; 
L ive~tock o\•e r'1ead 
Corn 
5\.lV!:~BnS 
l.!ats 
Ha, 
!Ji er ed acres 
Past:.Jre 
Cro.>p over'1ead 
Cro? ina~~inc equipment re?a:r 
Tra.tor re?aLr 
Livestoc~ equip~ent repa i ; 
l l!:er eq·~ipme"lt re?a ir 
Fa"'1 records a~d ma~a3~enr 
!'11Lldin:,;l' e~d ii:!p r ove::ie:-cs 
f t; Tl j :"lb 
Ed ;ca :-1'-"'1al met.""t ir.;s 
r-. l erAI "' ~; -e~s : rips 
I ll SL·c l l i;. :e•"J s 
1 •ta I 
Al 1 Fa n:lS 
i. ractor Auto and 
I ours truck miles 
151. 09 
.6!> 
64 .12 
2. 18 
1.67 
l l. I: 1 
537 .Jl 
2')') . 78 
34. 78 
33.1.4 
l.'... 5J 
5. ll 
11. 74 
3 . 53 
.~3 
2.30 
.10 
J 2. 0•) 
7.19 
14. :).!. 
ll0~. -~ 
517.00 
L0.60 
83.30 
ll.60 
7. 90 
649.9') 
158. 20 
52.90 
15.30 
6.20 
l.OJ 
55 . 70 
) 65 .10 
84.40 
57.41 
57.60 
38 .60 
74 .lS 'J 
12 .S'.i 
22- . It:' 
9ii2.00 
... o .20 
0 - 250 A.:res 
Tractor A~ •~ and 
hrurs truck miles 
139 .02 
58 .19 
.20 
4. 99 
17 . 33 
3B2 . 63 
75.23 
3~ . 5o 
20 . 65 
9 . 05 
5.98 
6.68 
l.15 
l.4S 
!O.l5 
3.95 
S.50 
774. 'l!.. 
561 . C!O 
3. 00 
72 .so 
8.61 
22.:.. 70 
77 .30 
'. l. 20 
15. 9'.) 
30.10 
~85.5" 
St. . 5•J 
5.3.LO 
50.e1 
23. 5;:; 
3 .. ~:..· 
t...5 C 
i .'.+5 .J) 
823. l' 
.. .. -" 
251-350 Acres 
Tr actor Auto a~d 
hou r s truck miles 
136. 75 
l.!.O 
4J.35 
l. 89 
1. 05 
5.47 
452.00 
192.34 
33 . 17 
3'. 1. 
b . \J4 
4. : o 
14 .96 
6.91 
.43 
J.ob 
.20 
t' . 98 
9. >l~ 
2 J. 98 
99 ::>.es 
400.SO 
1.00 
61.00 
29 . 75 
14 . 35 
949. l 0 
135.t.O 
33.20 
21.40 
13.85 
).00 
.60 
56.91) 
390 .90 
c5.90 
48. 25 
32.&iJ 
59.90 
%. 9' 
lJ. 9 
322. 70 
4!.4. 1)5 
t.'i . o'.> 
351-450 Acres Over 450 Acres 
Tra~tor Au t ~ a~o Tractor Autu and 
hours tr ..:ck miles hours truck mdea 
171. 54 
. 61 
93.89 
.33 
1.12 
11. 74 
65? . 60 
258. fo 
39.53 
t.,. 97 
l l. l l 
o.13 
12.5~ 
2 .vi) 
l .22 
. 4~ 
3. 51 
:,~ 
12. i!. 
~ )J .:. l 9 
3J3. 20 
2 .80 
14'.l .3J 
3.80 
5 . 30 
724 . JO 
2)8. l'l 
95.bO 
6.80 
i . 10 
82.60 
4 79 . 20 
l30.3·J 
94.30 
80 . :><1 
3.!.. 30 
51:- .40 
b. I •J 
le'l . -ei 
1231. 1 ' 
5!. .4 
4 J(;'.~ 
162. 13 
5.82 
63 . 99 
1.15 
12. 04 
726. s l 
317. 6:. 
35.50 
2;. -1 
24.l.3 
!. .00 
13. 11. 
4 .07 
1. o· 
3.So 
. 25 
29. - ., 
i 'J. 2 ~; 
l .. _., 
._ .... ' 
95-:l.OO 
51. 2 ·) 
52. 811 
9. 70 
12. 20 
748 . 00 
211. 20 
96.50 
16 . 71) 
2.70 
.80 
5t>.20 
269.30 
4b.00 
24. 20 
7'. 20 
31 • . 80 
13 7. 50 
35.0IJ 
270. 30 
IJ02. 2'1 
2S4 .50 
4 - [ 1'1.0U 
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and machine allocations for buying fertilizer , testing soil, measuring 
fields, e tc. The other overhead activities are self - L!xplnnalory and arc 
allocations over and above those dir ect allocations to the specific 
livestock and crop enterprises . 
The livestock and crop enterpr ise allocations include both <lirect 
and indirect labor utilization . Ther efore, the crop activities include 
bo th fiel d work and non-field work allocations , ~lcrcas , the Livestock 
al loeations arc composed of Lhc direct labor of working wiLh the live -
stock and also the indirecL l abor of feed prcparaL ion an<.! procL!ssjng . 
Over head labor alloca t i ons 
The numerous jobs performed on a farm involves many work activities 
that cannot be classified into either specific crop or livestock activi -
ties . These " overhead" activities requ ired an average of 1008 . 367 man 
hours of labor per farm in 1967. This represents an average of 28 . 57% 
of the t o lal monthly labor requirements. These r equir ements increased 
during the la te sununcr months when 45 . 26% an<l 40. 71 % of Lite to La I monLh Ly 
requir ements were uxpcndc<l in Augus t and SL!ptl!mbcr , r L!spc<.:LivL!ly . Tlll! 
other monthly average requirements and percentages are given i n Tables 
21 a nd 22. 
Table 21 . Average monthly labor use for the overhead enterprise activities for the 
study farms , 1967 
Enterprise 
January February March April May June July activity 
Livestock overhead 3.229 4.880 4.703 4.650 3 . 020 2 . 930 2 . 040 
Cr op overhead . 546 4 . 255 3 .463 2 . 349 . 682 5.684 6.595 
Cr op machine repairs 5.621 4. 788 9.464 17 . 694 24.114 16 . 036 16 . 912 
Tractor r epairs .815 . 605 2.981 4.987 5 . 096 3 .112 2 .887 
Livestock equipment repa i rs . 310 1.257 5.173 4 . 369 4 .851 7 . 920 5 . 207 
Other equipment repairs .849 4 . 932 . 705 .880 . 999 .872 . 604 
"' Farm records 5.396 3.852 3.852 1 . 566 3.931 2 .389 2.588 -..J 
Building and improvement 
repairs 13.829 7 . 696 7.988 8 . 152 14.071 23 .839 19 .407 
Fencing . 138 7.698 8 . 373 7.719 3.288 3 . 726 
Management meetings 8 . 019 9 .845 3.979 9 . 953 , 658 1.682 2 . 306 
Business trips 9.693 12.595 8 . 185 6 . 712 5.861 8 . 649 4 . 923 
Miscellaneous 9. 072 8.006 9 . 653 16 .383 9 .138 7 .16() 6 . 206 
Total 57.379 62 .849 67 .844 86 . 068 80 . 140 83 . 561 73 . 401 
Table 21. {Continued2 
Enterpri se 
August September October November December Total 
Per 
act i vit unit 
Livestock over head 3 . 681 3.243 2 .586 3 . 519 2 . 623 41 . 104 
Crop over head 5 .405 1.646 . 741 . 896 . 583 32 .845 . 0958a 
Crop machine repairs 8 . 488 15 . 013 26 . 478 16 . 392 7 . 253 168.253 .4905a 
Tractor r epai r s 2 .465 3 . 882 5 . 748 3 . 546 1.477 37 . 601 .1096a 
Lives t ock equipment r epair s 4.302 6.039 .826 3 . 636 2 . 504 46 . 394 . 0496b 
Other equipment repairs 2 .376 1. 272 . 989 . 532 2 . 219 17 . 229 . 0134b 
Farm records 2 . 344 1. 917 2 . 313 3 . 047 6 .814 40 . 009 . 1166a 
Building and improvement 
repairs 44 . 361 54 . 573 23.528 7 . 481 13 . 711 238 . 636 . 6957a 
Fencing 13. 949 10 . 374 5 . 362 3. 782 3 . 978 68 . 387 . 1993a 
Cj"\ 
CX> 
Management meetings 4 . 016 3 . 123 4 . 776 1 . 634 4. 765 54 .755 .1596a 
Business tr ips 9 . 356 10 . 718 7.560 5 . 078 9 . 897 99 .222 . 2892a 
Miscellaneous 7.700 3.180 2 .841 5.835 5.356 90 . 530 .2639a 
Total 181.844 114 . 980 83 . 748 55 . 373 61 . 180 1008 . 367 
acalculated on per acre bas i s. 
bcalculated on percent l ivestock returns over feed costs of total gross profits. 
Table 22. Monthly distribution of overhead labor use expressed as a percentage of the 
total monthly labor r equirements , 1967 
H 
>, (!) H H 
>, 1-1 ,.0 H CJ ::! 
I.I Cj u ~ (!) ~ ~ c; ::i .s:: .-I C/l ,.0 ,....... 
H u ·~ CJ >, ::i u 0 (!) C) C'il 
Enterpr ise c: ..c H H >, c .-I bO 0.. u :> u u 0 ~ 111 c.. l'O :I :I :I CJ u 0 Cl) 0 
activity ., ~ ~ < ~ ., ., < Cl) 0 z Cl H 
Livestock 
overhead l. 78 2 . 12 2 . 02 1. 58 .91 . 97 . 55 1.39 1.15 . 75 . 97 1. 20 15 . 39 
Crop overhead . 30 1. 85 1.49 . 80 . 21 1.89 l. 79 2 . 04 . 58 . 22 . 25 . 2 7 11.69 
Crop machine 
r epa ir s 3 . 10 2 . 08 4 . 07 6.01 7. 27 5 . 34 4 . 59 3.20 5 . 31 7 . 70 4 . 54 3 . 32 56.53 
Tractor repairs . 45 .26 l. 28 l. 73 1.54 l. 04 .78 . 93 1.37 1.67 . 98 . 68 12 . 71 
Livestock equip -
ment repairs .17 . 55 2 . 22 1.48 1.46 2 . 63 1.41 l. 62 2 . 14 . 24 l. 01 1.14 16 . 07 0\ 
'° Other equipment 
r epairs l. 02 2 . 15 . 30 .30 . 30 . 29 . 16 .89 . 45 . 29 .15 1.01 7 . 31 
Records 2.97 l. 68 1 . 65 . 53 1.19 . 79 . 70 5.25 . 68 . 67 .84 3 . 11 20 . 06 
Building and 
improvement 
repairs 7.62 3.35 3 . 43 2 . 77 4 . 24 7 . 93 5 . 27 16.71 19 . 32 6 . 84 2 . 07 6 . 27 85.82 
Fencing . 06 3 . 31 2 . 84 2 . 33 l. 09 l. 01 5 . 25 3 . 67 1.56 1. 05 1.82 23 . 99 
Management 
meetings 4.42 4 . 28 l. 71 3.38 . 20 . 56 . 63 1.51 1.11 1. 39 .45 2 .18 21.82 
Business trips 5 . 34 5 . 48 3 . 51 2 . 28 1. 77 2 . 88 1.34 3 . 52 3 . 79 2 .20 1.40 4 . 52 38 . 03 
Mis cellaneous 5.00 3.48 4.14 5.56 2 . 76 2 . 38 1.69 2 . 90 l. 13 .83 1. 61 2 . 45 33 . 93 
Total 32 . 10 27.34 29 .13 29 . 26 24 . 18 2 7. 79 19 . 92 45 . 26 40 . 71 24 . 37 15.32 2 7 . 97 100 . 00 
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ANALYSIS OF THE SWINE ENTERPRISE 
The purpose of this section is to analyze the swine production 
syslems found on the study farms. Various methods were cmployc<l to 
prc::scnl an<l analyze the coJlccLc<l daln. Includcc.I ore inpul-oulp11t 
coef(icicnl ~vcragcs for each of Lhc seven proc.lucLion syslcms, a cosl 
and return analysis, and a multiple linear regression un~1lyses tcsling 
the significance of important production variables. Definitions and 
calculation methods of general terms and procedures are given in 
Appendix D. Other less understood definitions and procedures used for 
this particular analysis are discussed in this section. The prices 
used for this section are found in Appendix C. 
Produclion System Comparisons 
Each of Lhe study farms was classified into one o ( the seven swine 
p~oduction systems defined previously on pages 20 to 24 . A review of 
these production systems and the number of farms in each system is given 
in Table 23. 
An approximate equal distribution of farms within each production 
system was established at the beginning of the project . However, some 
cooperators discontinued the study and other farms were reclassified 
into different production systems giving an unequal distribution of 
f.'.'lrms within the production systems at the end of the study. Although 
an cqunl c.listribution was not achieved, a minimum of three farms arc 
found within each production system. In addition, cross classifications 
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Table 23. Brief description o[ the seven swine produclion systems 
defined for the sLudy and the distribution of farms 
within each syslem, 1967 
Production 
system 
1 
2 
3 
4 
5 
.:; 
7 
Description 
MulLiple litter 
Multiple litter 
Multiple litter 
and pasture 
total confinement 
partial confinement 
partial confinement 
Two litter -- winter and surroner; partial 
confinement and pasture 
Two litter -- wint er and sununer; partial 
confinemenl 
Two litter -- spring and fall; partial 
confinement and pasture 
Two litter -- spring and fall; parti~l 
confinement 
Number of 
farms 
5 
7 
5 
5 
3 
4 
7 
of similar production methods and facilities among the systems achieves 
greater numbers of observations within each category which adds to the 
reliability and usefulness of the data . 
The Production Unit 
A produclion unit was selected in order to have a conunon unit of 
measure Lo record the differences among the systems .ind dcv0lop input -
oulput coefficients and costs and relurns data for the production systems . 
Threl! units were considered and in some cases used . They are: per 
hundred pounds produced, per Jitter or sow farrowed, and per hog marketed. 
llowever , the primary production unit selected as a st:mdard of measure-
ment wa s one hundred pounds of pork produced, conunonly referred as "pe r 
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hundred pounds of pork produced." This production unit accounts for 
differences in farrowing periods, growing and finishing practices, a nd 
inventory changes. It reflects the total production during any time 
period and is calculated by using the fo llowing formula: 
Add: 
Closing inventory (total pounds) 
Sales of breeding stock and progeny (total pounds) 
Home consumed pork (total pounds) 
Subtract: 
Opening inventory (total pounds) 
Purchases of breeding stock and feeder pigs (total pounds) 
Total divided by 100. 
Some analyses were made using the number of sows farrowed and the 
number of hogs marketed as the common denominator. These two factors 
are good measurements of the farrowing and growing-finishing system; 
however, they do not accurately reflect the input-output ratios if 
inventory changes need consideration. 
Production Surmnary 
Figure 6 gives the average production summary for the systems. This 
includes Lhe number of litters farrowed, number of pigs weaned and mar-
kcLc<l, toLal pounds o( pork sold and produced, and breeding stock and 
fced ~·r hog inventory changes . 
lte:n 
Number of tarms 
Product ion eumaary: 
( averege per farm) 
Tota l nuruber of litters 
fa rrowed 
Total nwnber of pigs 
'Weaned 
Tot a l nl.llL~er of dea :hs 
a fter weaning 
Tota l number of hogs 
marketedc 
Br eeding stock inventory 
chan6e ( nu:nber) 
Breeding stock inventory 
change (dolla rs ) 
Feeder hog inventory 
change (nurat>e r ) 
Feeder hog Inventor y 
cha nge (dvlla rs) 
Tota l ovunds of pork 
produced 
Total p~urds of por k 
marke:~dd 
Mul t i ple-litter svs tems 
Tota l 
All confinement 
fa rms 
36 5 
91.22 81.80 
644 . 07 585.bO 
19.23 23.20 
634.25 573 .80 
2. 39 - 11. 00 
- 486.92 -1506.40 
12.39 9.20 
-2~1.31 860.00 
Pa rt ial 
Par t i a l con f i nement 
confinement pastur e 
2 3 
7 5 
90.43 95.00 
691. 28 719.00 
13 . 14 26 . 20 
600 . 14 728 . 60 
10.43 - 15.60 
280.86 -1599.60 
64. 14 -20. 00 
1677 .57 -632 .80 
158844.00 lb3677.S0 
139308. 30 164366 . 00 
ai..-s represents the w inter-3~er farr~•ing pr ogr aos . 
bs -r represents the sprin6·fall fsr~~ing pr ograms. 
clncludes the breeding stock a~d ?~ogeny marketed. 
d!m. ludes tht! breeding SlOCK a~.d r r ,,~e~y c.arketed. 
IJ-54 
Partial 
confinement 
pas:ure 
4 
5 
115.40 
838.l.O 
12.20 
955 . 40 
36.60 
1283.00 
- 153.EO 
-5534.JO 
200655.60 
2~2ot-~.00 
Tvo-litter systems 
5-Fts 
1./-S 
Par tia l 
confine:nent 
5 
3 
58.00 
431.00 
11.00 
426.67 
Partial 
confinement 
pasture 
6 
4 
114. so 
703.75 
30.75 
549.00 
8.67 - 18.00 
233.33 -1852.50 
27.00 221.00 
411 .67 3433. 75 
1:3437. 70 162179.00 
ios;22.10 146e&9.00 
S-F 
Partial 
confinement 
7 
82.43 
539.43 
13 .14 
552. 43 
1. 26 
-532.86 
-20. 71 
- 783. 71 
l32964.00 
135864.90 
figu r e b. Average p roduction suansry per farm [~r the S'Wine enterpr ise by pr oductior. s ystem for the study farms, 1967 
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The quanLil iE:!s o[ pork produced anti markeLed di<l not always 
balance. Inventory increases and decreases account for the differences . 
For most production systems, there were inventory increases . 
The thirty -six farms farrowed an average of ninety - one litters per 
farm in 1967 and weaned an average of 644 pigs. The average number of 
hogs marketed per far m, including breeding stock, was approximately 634 
head or 153,094 pounds of pork. The difference between the number 
weaned and the number marketed is accounted for by deaths and inventory 
changes. Some hogs were inventoried for 1968 sales. Tiii.! to ta I number 
o[ pounds produced per farm in 1967 was 157 , 348 whicl1 includes inven t ory 
changes, deaths, and home consumption of pork. 
The seven production systems varied considerably in the number of 
litters farrowed and the number of hogs marketed . Differences were 
also noted in the total pounds of pork produced . The farms in pr oduc-
tion system four , the two litter winter -summer partial confinement 
pasture system, far rowed more litters and marketed more hogs than the 
other systems. This may, in part, be a ttributed to the surraner farrowings 
on pasture . These farrowings were in portable units which urc relatively 
inexpensive ~rnd easily obLainnb I c . llencc, the oper;_itor under L11 i::; 
sysLem can r eadily expand his production at a lower capital investmenl 
than some other operator using permanent buildings and equipment . 
For produ c tion systems one, two, three, five and seven, the number 
of litters fa rrowed is a function of the capacity of the farrowing 
house. Thus, the enterprise size or intensity of production is dictated 
by Lhe complement of buildings and equipment. The operators under these 
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production systems incur a different production function because addi-
tional farrowing or growing-finishing capacity requires long- term 
capital outlays in discrete units. The portable pasture units are 
somewhat less fixed than permanent buildings and additional units can 
be easily added to facilitate enterprise expansion . ~his hypothesis 
can be supported by the fact that production system four did increase 
by thirty - six head the number of breeding stock inventoried while the 
other production systems either experienced an inventory decr ease or a 
slight increase in breeding stock. Thus, the implication is that the 
production system utilizing portable facilities can be eas ily expanded 
or contracted as needed . 
Input-output Coefficients 
Output coefficients 
Figure 7 contains the various output coefficients for the seven 
systems. These include pigs weaned per litter, death loss, pounds of 
pork produced and sold . A discussion of these follows. 
Pigs weaned per lit ter The thirty-six study farms weaned an 
average o( 7.13 pigs per litter . This is nearly the same as the state 
average for Iowa which is 7 . 29 pigs weaned per l itter (23) . The seven 
production systems varied from 6 .15 to 7.15 pigs weaned per litter as 
shown in Figure 7. 
The complete confinement system would be expected to wean more pigs 
per litter than the other systems, but this was not supported . The com-
~ulti11le-litter s;i:stems 
Total Partial 
All confinement confinement 
l tem fanu l 2 
Farrowing hO'.;se type central cent ral 
Crowing-finishing facilities Total Par tial 
confioemen t confinement 
PTcduclion efficiency f ac t ors: 
Pigs veaned per litter 7.13 7. 15 7. 67 
Percentage dea th loss• ) .03 3.88 2 .58 
Pou~ds o( por k produced per 
11 tter b 1805. 99 2105 .97 1867.70 
Pounds of pork sold per 
litrerc 1744.40 1946.96 1686.19 
4 0eath l oss vaa calcula ted for hog dea::hs after veanlng. 
brncludes the veight of the breed ing stoclc. aod progeny sold. 
clnc l udes the veigh t of purchased feeder pigs. 
Far ti.al 
confinement 
pasture 
3 
central 
Partial 
confinement 
pasture 
7.50 
):58 
1701.32 
1730.15 
W-S 
Fartial 
confinement 
pastur e 
4 
centra l-
pastur e 
Partul 
confinement 
pas ture 
7.20 
1.81 
1708 .65 
1823.58 
Figu re 7. Sv lne production efficier.cy factor s ~y prOC:uction system for t he s tudy farms , 1967 
• 
T"1o-11tter si::stems 
S-F 
W-S Partial S-F 
Partial confinement Partial 
confinement pasture confinement 
5 6 7 
centra l-
central pasture central 
Partial 
Par tial confinement Partial 
confioezaent pasture confinement 
7 .52 6.15 7.19 
2.55 4 . 58 2.87 
2005.98 1549. 35 1703.02 
185 l.04 1447.80 1725.14 
77 
plete confinement system did, however, wean slightly more pigs per 
litter than the study average. This is not, however, conclusive 
evidence that fewer pigs are weaned under confinement conditions than 
pasture conditions . 
A cross classification o[ the systoms by the farrowing unit 
measured the effect of the productive facility on pigs weaned per litter . 
Systems four and six represent the effect of portable units combined 
with central farrowing on pigs weaned per litter . Systems one, two, 
three, five, and seven represent the pure effect of the central far-
rowing house. The production systems were then combined by farrowing 
facility and these results are presented in Table 24 . 
Table 24. Effect of the central [arrowing house and the 
pasture unit on pigs weaned per Litter, 1967 
Production 
facility 
Central farrowing housea 
Cen tral farrowing and 
pasture unitb 
Number of Total litters 
farms farrowed 
27 408 . 66 
9 229 .90 
portable 
Pigs 
weaned 
lcr ljttcr 
7.41 
6.68 
8 Production systems one, two, three, five, and s even . 
bProduction systems four and six. 
The five production systems using a centr al farrowing house had an 
average of 7 . 41 pigs weaned per litter compared to 6.68 pigs weaned per 
Litter for the two production systems using both a central farrowing 
house and portable pasture units. It, therefore, would appear that the 
production faci l ity may have a substantial effec t upon the number of 
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pigs weaned per litter . This hypothesis is further tested on page 149 . 
These results are in agreement with studies conducted at Purdue Univcr -
sity (36). 
DeaLh loss Death loss was calculated for all study farms using 
the number of deaths after weaning. This study did not r ecord the 
death loss between birth and weaning even though such data would have 
been meaningful to the analysis . The average death loss for the study 
was 3 . 03% with a range from 1 .81% to 4.58% as given in Figure 7. 
The farms within each production system were reclassified by the 
type of growing -finishing pr oductive facility to measur e its effect 
upon death loss . Table 25 gives these results . 
Table 25. Effect of the growing-finishing production facility upon 
the percentage death loss after weaning, 1967 
Production Number of 
facility farms 
Complete confinementa 
Partial confinementb 
Partial confinement 
pasturec 
aproduction system one . 
5 
17 
14 
Tota l hogs 
marketed 
2869 
9348 
10596 
bProduction systems two , five and seven . 
cProduction systems three, four and six . 
Percentage 
death loss 
3.88% 
2 . 67% 
3.33% 
It appears that the death loss percentages arc similar for the 
complete confinement and partial confinement-pas tur e pr ogram while the 
partial confinement growing-finishing programs resulted in a substan-
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tially lower death loss. The higher death loss for complete confine-
ment ma y be attributed to a higher i nc idence o[ disease, overcrowded-
ness , insufficient management, or any combination of thes e factors . It 
is possible, too , that a smaller dea lh Joss would have been exhibi t ed 
by a larger sample of farms within thal pr oduct ion sys tem. This s tud y 
tends to confirm those conducted at Purdue University (35), but disagrees 
with the results of a 1960 Illinois study ( 8 ) . 
Pounds of pork produ ced per litter Each of the production 
s ystems produced nearly the same number of pounds per l itter as shown 
in Figure 7. The number of pounds produced per litter also includes 
breeding stock and feeder pig purchases . 
One of the requi rements of t he study was tha t the cooperator usually 
not purchase or s e ll large quantities of f eeder pigs . A few of the 
cooperators purchased feeder pigs and these were included in the anal-
ysis since they represented such a small part of the total pounds pro-
duced. If a larger portion of the total pounds pr oduced had been attri-
buted to feeder pig product i on, then an adjus tment wou l d be needed t o 
eliminate the effect of feeder pig production upon the total production 
per litter . 
Pounds of pork sold per litter This measure depends upon th e 
aver age marketing weighl of the progeny produced, the number of pigs 
wc<rned pe r l i tte r, and the number and weight of breeding stock marke ted. 
The avernge bu t cher marketing weight would have the greatest effect upon 
the pounds of pork sold per litter. Since the farms in production system 
six marketed fewer pounds per litter, as shown in Figure 7 . , it is con-
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ceivable, therefore, that these hogs were marketed at lighter weights . 
In addition, this production system had the lowest number of pigs \vcaned 
per litter. 
Although the fa rms in production system one did not have the highest 
average pigs weaned per Jitter, they, never the Less, mnrl<.<..:tcd more pounds 
of pork per litter than the farms in the other production systems . This 
is explained by a heavier marketing weight . 
Input Coefficients 
Fixed capital investment in buildings and equipment 
Determining the current value of the fixed capital investment and 
the associated annual costs as a cost of production requires the evolu-
aLion of the productive buildings and facilities. This generally can 
be determined using two different methods . First, the current value can 
be determined using the undepreciated value from the depreciation schedule . 
The undepreciated value represents the cost less accumulated depreciation . 
This method, however, does not account for unpaid labor u sed in building 
construction or materials on hand, and the current value is not accurately 
r eflected . Most facil ities are an outgrowth of a series of modifica tions 
to some other facility not necessarily designed for swine production. 
The second method for determining the current value of buildings a nd 
cqui..pmenL is the r ep lacement cost less adjustments for condition and 
obsolescence . This method differs from the first by the differences in 
repl acement cost and depreciation rates. 
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For this study, the second method was used to calculate the current 
investmenl. Since many of the cooperators were tenants, Lhe landlord 
kept the depreciation schedule for the buildings and equipment. In some 
cases, these were not easily obtained. In addilion, mosL of thu older 
buildings found on the sampled farms were constructed with unpaid labor 
and materials on hand, and therefore, the true replacement cost is not 
adequately reflected . 
Since the construction, age, condition, and kind of swine buildings 
found on the sample farms varied so greatly, a standardization of the 
investment was desired. The replacement cost method achieved that pur-
pose. The adjustments for condition and obsolescence reprcscnl a r~r­
cen lagc of Lhc replacement cost remaining in the 1 ifc of Lhc present 
structure. 
Replacement cost was defined as the iniLial capital outlay [or a 
facility and related equipment required to s e rve Lhe same functional 
purpose as the present structure. Thus , it included the swine buildings 
and equipment and that portion of the feed processing equipment used for 
the swine enterprise. All replacement costs were evaluated on a contract 
basis . The contract basis includes the cos t of materials, site prepara-
tory work, labor to prepare and e r ect the facility, and equipment needed 
to serve the same functional purpose as the present structure . 
The currcnl v~1lue was then determined using these replacement costs 
and adjusting for the condition nnd obsolescence of the building. 
This method of capital investment analysis may result in a larger 
disparity for the confinement systems than the other systems and thus, 
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any capital-labor substitution ratios computed for the confinement 
syslc:mwould be smaller than in reality . Neverthc:less, this mc:thod was 
consi.dcre<.1 LJS Lite mos l equitable on e.: fo r determining Litt· c.:apltal lnvesl-
mcnl. 
Photographs were taken of the swine buildings and cquipmenL found 
on the study farms, and data were gathered relative tu Llh·ir age, size, 
use, and condition . These photograph s were used to classify each pro-
duct ion system and ident ify it with the r eplacement facilities and to 
achieve standardization within each production system , The photographs 
were used also to identify the r epresentative structur es fou nd on many 
of the farms. 
ReplaccmenL costs were developed (or four reprcscntalive structures . 
These four structures represent most of the strucLures found within tllc 
seven production systems used in Lhis analysis. 
When designing these four replacement structures , it was necessar y 
that these productive facilities blend into the farming activities in 
such a way as to achieve maximum use of the f arm resources. Hazen and 
Mangold (10) stated that it is helpful when weighing the costs and 
benefits of a production system to know the function of each component 
in. relation to the total. They conclude that the physical features 
(buildings and equipment) in a swine production system should 11ave th~se 
funcLions: 
a . facilitaLe the use o[ labor . 
b . Allow capital to substitute for labor . 
c . Achieve a more efficient feed conversion . 
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d. Provide and maintain sanitation and disease control. 
e. Provide for some tasks or activities that are not practical 
in alternative systems. 
f. Allow for future expansion . 
The four representative sLructures included a central farrowing 
house with an attached concrete feeding floor, an enclosed environ-
mentally controlled growing-finishing unit, an open - front growing-
finishing unit, and portable buildings and equipment for pasture pro-
grams. A discussion of each of these buildings follows.a 
Central farrowing unit The replacement central farrowing house 
considered is a fully insulated, winter environmentally controlled 
building. The approximate replacement cost for a twenty-stall unit and 
adequate equipment is given in Table 26. A twenty-stall unit rcpre-
sents the most conunon size found on the study farm . Included in the 
central farrowing house are sow washing facilities and steel farrowing 
stalls with automatic waterers. Feeding space is provided outside the 
building on an adjacent concrete floor occupying approximately 250 square 
feel. A self-feeder is provided for the twenty sows and is located on 
the outside concrete floor . Sow feeders for each individual stall for 
inside feeding in place of the self-feeder would result in approximat ely 
the same replacement cost. 
'l'IH' manure handling facilities provide for a seven-day liquid 
storage of animal wastes. The building has a center floor drain to dis-
aThc replacement costs were developed in consultation with 
Dr. Thaman Hazen, Department of Agricultural Engineering, Iowa State 
University. 
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Table 26 . Approximate replacement cost of a twenty-stall 
farrowing unit with related equipment, 1967 
Item Unit cost 
I . Building shell costs 
A. Site preparation 
1. Grading 200 cu. yds. @ 25¢ 
B. 
c. 
2 . Fill sand 
Building shell 
1. Concrete 
foundation 165 
2 . Insulated 
wal lsa 1280 
3. Insulated 
ceiling-roofb 1300 
4 . Building con-
crete floorc 1300 
5 . Fenced concreta 
feeding floor 250 
Utilities 
1. Water supply 
a. Installed, stack, 
gas water heater 
b . Water piping for 
installed waterers 
2 . Electricity 
a. Entrance servicee 
b. Wiring including 
outlets 
3. Sewage system 
a . Building floor 
drain 
linear ft . @ $4 
sq. ft . @ $.80 
sq. ft . @ $.95 
sq. ft. @ $. 70 
sq. ft. @ $.80 
Total cost 
$ 50.00 
25 . 00 
650.00 
1025.00 
1225 . 00 
925 . 00 
200 . 00 
$ 75.00 
4025.00 
150.00 
275.00 
175.00 
225 . 00 
325 . 00 
aBlanket insulaLion; uninsulote<l walls would cost 30¢ per square 
foo t. 
bBlanket insulation; uninsulated roof with composition roof for 
condensation control would cost 35¢ per square foot. 
cnifferences in concrete floor cos ts among buildings depends upon 
the type o[ casting construction required for different cross-sectional 
floor designs . 
dAssumcs sources a r e developed and extended to the building site . 
erncludes drop, mast, and panel. 
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TablP. 26. (Continued) 
Item Unit cost 
b. Ma~u¥e storage 
unit 
c . Disposal equipmentg 
D. Storage 
1 . Feed storageh 
2. Bedding 3 mo . supply @ 
20¢/cu. ft. 
Total 
75 . 00 
700 . 00 
300.00 
175. 00 
The basic building shell (less equipment) would cost 
$6500.00 or $325 . 00 per stall. 
II. Building equipment costs 
A. Steel far r owing 
stalls with 
waterers 1 20@ $120 . 00 
B. Gas space heater 
C. Heat lamps 20 @ $2 . 50 
D. Creep feeders 
and waterers 
E. Ventilation 
system with 
contra ls 
F. Self - feeder for 
outside sow 
feeding 
2400.00 
300 . 00 
50.00 
125 . 00 
325 . 00 
225 . 00 
The total cost of the building and related equipment would 
be $9925 or approximately $500 . 00 per stall capacity . 
fA seven day s tor age supply . 
cost 
$1925 . 00 
475 . 00 
$3425.00 
gPro-rated one-half use for this facility and other uses; includes 
equipment only and not tractor power . 
hprocessed feed stor age only; raw mater ials are assumed 1:1trir <:d 
elsewhere. 
iincludes the cost of installation. 
pose of the liquid wastes and therefor e, daily cleaning and bedding 
would be necessar y to maintain cleanliness . The building is also equipped 
with a dequate self-feeders for the small pigs s ince the pigs are 
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kept in the farrowing house until weaning at five weeks of age . 
The app r oximate total replacement cos t for a twenty-stall unit 
previously described i s $9925 or appr oximately $500 . 00 per stall capac-
ity . The bas i c building shell exclusive of the equipmenL is calculated 
at $6500 . 00 or $325 . 00 per stall. 
Severa l modifications wer e consider ed for this twenty-stall central 
farrowing house. These modifications are listed in Table 27. These 
modifications r eflect differences in construction and equipment in the 
fa rrowing hous es found on the study farms. Some of these would resul t 
i n greater labor saving at sligh t ly higher i nvestments and annual cost . 
Other modifications merely substitute one type of equipment for another . 
Partial confinement gr owing-finishing unit The replacement 
par tia l confineme n t growi ng-finishing unit considered is an open-front 
finishing building having a capacity of two hundr ed market hogs at any 
one time . This size unit is used to accommoda t e the expected wcanings 
f r om the twenty-stall farrowing unit. The r eplacemen t cost for th is 
unit is given in Table 28 . 
The building occupies 2000 square feet (16,000 cubic feet) and is 
comple t ely enclosed exc ept for one side which has partially closeable 
doors. The attached concrete feeding floor is located by the open side 
of t he building . The building provides for four pens each having the 
cap3ci t y uf npproximately fifty two-hundred-pound market hogs . The 
building is basically uninsulated, but does contain a composition roof 
for condensation control. The outside concrete floor is appr oxima t ely 
equal in size t o the inside concrete floor. A self - feeder is pr ovided 
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Table 27 . Modifications to the twenty - stall central (arrowing unit, 
the cost of these modifications, and the resultant tot~l 
cost and cost per stall capacity of the building, \Qb7 
Modification 
1. Floor heat in creep area 
as a substitute for 
bedding a 
2 . Completely slatted floors 
as an alternative to bed-
ding and floor heath 
3 . Zone conditioning for 
summer farrowingc 
4. In stall feeders as a 
substitute for outside 
feeding 
5. Outside watering equip-
ment as an alternative 
to in stall watcrcrsd 
6 . Total liquid manure 
handling as alternative 
to bedding with slatted 
floors 
7 . Farrowing pens as a 
substitute for farrowing 
stallse 
Added Total 
cost cost 
$ 800.00 $10725 . 00 
900.00 10825 . 00 
450.00 10375.00 
400.00 10325 . 00 
9925. 00 
1300 . 00 11225 . 00 
9925. 00 
aAssumes either hot water or electrical heating. 
Cost per 
stall capacity 
$536 . 25 
541 . 25 
518 .75 
546.25 
496. 25 
561. 25 
496 . 25 
bpart ially slatted floors would require less investment . 
cwith zonal air conditioning, the cool air is cir culated only 
over the sow at an equivalent of .1 ton per sow . 
drc is assumed that the cost and installation of one outside 
wa terer is equivalent to the cost of six in stall waterers . Ther e-
fore, the cost and installa ti on of the needed outside waterers would 
be equivalent to the cost of the in stall watcrers . 
eFarrowing pens are approximately equal to the cost of farrowing 
stalls at the level of twenty units. 
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Table: 28 Approximate r eplacement cost of a two hundred head open -
front growing - finishing building with needed equipment , 1967 
Item Unit cos t Total cost 
I . Building shell costs 
A. Site preparation 
1. Grading 
2. Fill sand 
B. Building shell 
1 . Concrete foun-
dation or poles 
2. Walls including 
partially close-
able doors 
J . Composition roof 8 
4. Building con-
crete floor 
5. Outside fenced 
concrete feed-
ing floor 
C. Utilitiesb 
1 . Water piping 
including tile 
risers 
2 . Electricityc 
3. Sewage system--
none assumed 
4 . Gas--none 
assumed 
D. SLorage 
l. Feedd 
2 . Bedding 
400 cubic yds. @ 25~ 
2000 sq. ft. 
2000 sq. ft. ~l $ . 30 
2000 sq. ft. (d $ . 65 
2000 sq. ft . @ $.80 
J mo . supply ~ 
20¢/ cu. ft. 
$ 100 . 00 
50.00 
425.00 
525.00 
600 . DO 
JJ00.00 
1600 . 00 
175 . 00 
275 . 00 
500 . 00 
The basic building shell exclusive of equipmenL is 
$5550.00 or $27.75 per head of capacity . 
$ 150.00 
$4450.00 
500 , 00 
aA composition roof is composed of some type of sheeting with 
shingle covering other than metal. 
bAssumes utilities a r e developed and extended to the building site . 
cincludes lighLs, water h eaters, and service out lets . 
dNone assumed other than self-feeders . 
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Table 28. (Continued) 
Item Unit cost Total cost 
II. Building equipment costs 
A. Self-feederse 4 @ $200 
B. Automatic, heated 
waterers 
C. Interior gates 
and partitions 
2 (~ $200 
800 . 00 
400 . 00 
J00.00 
Total replacement cost of the building and equipment i::; 
$7100.00 or $35 . 00 per head capacity. 
eA medium-priced, high quality steel self-feeder . 
$1500 . 00 
for ~ach lot of fifty pigs, but no additional feed storage is provided 
within the basic str ucture; consequently, feed is processed as needed 
or stor ed elsewhere . A heated, automatic waterer is provided for each 
one hundred hogs. No manure handling or storage is provided . Thus, 
maintenance cleaning is required as needed, and a major cleaning is 
assumed between groups of hogs. 
The Lotal replacement cost for th e open-front growin g-fini:;hing 
building and related equipment is $7100 . 00 or approximately $35 . 00 per 
head capacity. The basic building shell exclusive of equipment is 
$5550 . 00 or $27 . 75 per head capacity. Additional animal space can be 
added at approximately $28 . 00 per head. This would not requi r e addi -
tional investment in feed processing or storage equipment. 
Some modifications were considered for the growing- finishing unit 
Lu meet the specifications found on some of the study farms or to 
facilitate fann planning purposes. As with the farrowing unit, some 
modifications require changes in the capital investments. These modi-
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fications to the open- front growing-finishing unit are given in Table 
29. 
Table 29. Modifications to the two hundred head open- front gr owing-
finishing unit, the cost of these modifications, and the 
resultant total cost and cost per animal capacity, 1967 
Cost per 
Add eel Total animal 
Modification cost cost capacity 
1 . Automatic feeding with adjacent 
seven-day bulk storagea $900 . 00 $8000.00 $40.00 
2 . Beam scale, loading chute, and 
sorting penb 400 . 00 7500 . 00 37 .5 0 
alncludes the storage tank, unloading device, and conveying 
device to the feeders . Self-feeder costs were calculated in the 
basic unit. 
bThe beam scale is a 2 ' x 4 1 pl atform scale . Sorting facilities 
are assumed as part of the inside building structure. A holding pen , 
loading chute, and scale are located adjacent to the building . 
Completely enclosed growing-finishing unit The replacement 
cost for the completely enclosed growing-finishing unit considered for 
this study is given in Table 30. This building is designed to finish 
four hundred hogs from weaning to market and occupies 3600 square feet 
(36 ,000 cubic feet) . This allows eight square feet per hog with 
additional alley and storage space. The pen size provides space for 
fifteen to twenty head per pen depending upon the size of the animal . 
The controlled ventilation system is composed of fans with con-
t:ruls tu periodically completely change the air within the building. 
Thus, t he building provides only a partially controlled environment 
since no supp lemental heating or cooling is considered in the basic 
structure . These, however, are considered as alternatives as with 
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Table 30. Approximate replacement cost of a four hundred head enclosed 
pa rtially environmentally controlled growing-finishing 
building with related equipment 
Item 
I. Building shell costs 
A. Sile preparation 
l . Grading 
2. Fill s and 
B. Building shell 
1. Concrete 
foundation 
2. Insulated walls 8 
3. Insulated 
ceilingsb 
4. Sloped concrete 
floor 
5 . ParLitions 
C. Util iliesc 
1. Water supply and 
piping 
2 . El cc Lr icilyd 
3 . Gas 
Unit cost 
600 cubic ycJs. (ii 25c;: 
250 ft . @ $4 
2200 sq . ft . (cl $.80 
3600 sq. ft . (!f $ .80 
3600 sq. ft. @ $. 70 
500 ft. @ $3 . 50 
$ 
Total cost 
150.00 
75 . 00 
1000 .00 
1760.00 
2880 . 00 
2200.00 
1750.00 
150. 00 
400 . 00 
$ 225 . 00 
$9590 . 00 
$ 550.00 
The total replacement cost of the building exclusive of manure 
handling and other equipment is $10,365 or $25 . 90 per animal 
capacity. 
II . Building equipment costs 
A. Automated feeding 
system including 
delivery device and 
feeders 
B. Bulk feed storage 10 Lon @ $70 
3000 . 00 
700 . 00 
ainsulatcd walls are a blanket insulation; uninsulated walls 
would cos L JO<; per square foot. 
bins11lnL •cl c~ilings ore a blanket insulation; uninsulat ed cei ling 
ur compositiun roof would cost 35¢ per square fool . 
l'.Assumcs sour ces are developed and extended to the building site . 
drncludes drop, mast, panel, and adequate ou tlets . 
Table 30. (Continued) 
Item 
C. Unloading and filling 
equipment for bulk 
tank 
0. Automatic watering 
cups 
E . Ventilation sysLcms 
wilh controls 
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Unit cost 
20 (cJ $20 
Total cost 
800 . 00 
l1 00. ()() 
1800.00 
$6700 . 00 
The Lotal cost replacement of the building and described 
equipment exclusive of manure handling is approximately 
$17 ,000 or $42 . 50 per animal capacity . 
other f acilities. 
The building has a concrete floor sloped to a center gutter which, 
in turn, is sloped to one end of the building where a storage pit is 
localed to accumulate the animal wastes . The complete manure handling , 
treaLment, and disposal methods will be discussed later . This basic 
manure sys Lem does r equire daily cleaning of the pens with a minimum 
amount of bedding . 
Feed handling equipment for the building consists of an automated 
system . Feed is transported to the feeders within the building by 
delivery tubes and unloading and transporting mechanisms . A ten ton 
bulk feed sturage tank provides a seven-day feed supply . Feeders and 
watcrcrs arc provided in each pen. 
Tltc l ulctl rcplaccmcnl cosL of Lhe completely enclosed building 
exdusive u[ manure liandling equipmenl is approximatcJy $17,000 or 
;;42. 50 PL'L- ltl!ad capacity. The r cplacemenL cost of the building shell 
exclusive o( manure handling and other equipment is $10,365 or $25 . 90 
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per head capacity. This is comparable to the replacement cost of the 
building shell for the open-front growing-finishing unit . The only 
difference in replacement costs for the two units is feed and manure 
handling equipment . 
Table 31 gives some modifications to the basic complete confine-
ment growing-finishing units . Two alternatives are given for environ-
mental control . One provides a gas space heater for winter heating at 
an additional cost of $750.00 while the other alternative is a sprinkling 
system for sununer cooling costing an additional $125.00. The remaining 
modifications are considered for the five basic manure handling methods . 
These five mettods are listed and discussed as follows: 
1 . Storage pit -- field spread system. 
2 . Flushing -- anaerobic lagooning system. 
3 . Anaerobic and aerobic -- lagooning system. 
4 . Flushing -- anaerobic and oxidation ditch system . 
5 . CompleLe recycle sysLem . 
For the storage pit - field spread method, the liquid manure is 
flushed from the building by a flushing uni t into an adjacent storage 
pit. The stor age pit is periodically emptied and the manure is spread 
on the land. This method requires land on which to spread the manure 
and during the growing season in crop intensive areas such land may not 
always be .:ivailable. Furthermore, the liquid manure is not a balanced 
fertilizer since iL is lacking in pl1osphates, and the crops do not need 
the nuLrients in the proportions provided by the anim;il wastes . Strong 
undesirable odors are created when the spread ing occurs . 
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Table 31 . Modifications to Lh c four hundred head comp l ete confinement 
gr owing- finishing uniL, thl! cost of Lhcsc modifi.cations, 
and the resultant Lulal cost and cost per animal cnpaciLy , 
1967 
Mod if j c:i Lion 
1. Basic unit as outlined 
2 . Gas space heatinga 
3 . Sprinkling system 
4. Fully slatted floorsb 
5. Partially slatted floorsc 
6 . Manure handling 
a. Flushing unit 
b . Storage unitd 
7 . Manure disposal 
a. Manure handling plus field 
spreading equipmenle 
b. Flushing unit plus an 
anaerobic lagoonf 
c . Flushing unit plus an 
anaerobic lagoon and 
oxidaLion ditchS 
d. Regulnr flushing systemh 
Added 
cost 
$ 750.00 
125.00 
4200 . 00 
1200 .00 
200 .00 
600.00 
1500 .00 
700 . 00 
1100 . 00 
400 . 00 
aAssumed to provide 200 BTU/hr . /hog . 
Total 
cost 
$17065 . 00 
17815.00 
17190 . 00 
21265.00 
18265 . 00 
17865 . 00 
19365.00 
17965. 00 
19065 . 00 
19465 . 00 
CosL per 
animal 
capacity 
$42 . 65 
44 . 55 
43 . 00 
53.15 
45 .5 0 
44 . 65 
48.40 
44 . 90 
47.70 
48 . 65 
bThere is no great difference in the initial investment in wood, 
steel, or concrete slats. There may be differences, however, in the 
life of the slats. 
cSame as footnote b. 
dThe slorage pit has a capacity of 2000 cubic feet at a cost of 
30~ per cubic foot . 
eThe manure handling equipment includes a liquid manure tank, 
pump, and spreader . The tractor investment is excluded . 
frhc lagoon has a capacity of 20,000 cubic feet allowing one 
cubic foot per pound of animal weighL capacity. 
gThe nerobic lagoon occupies 40, 000 square feet allmving 10 square 
feel per pound of animal capacity . 
hrhe recycle system includes the equipment for t r ansferring 
treated waste water f r om the oxidation ditch into the fl ush ing system. 
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Another manure disposal system involves the use o( an anaerobic 
lagoon. Lagoons are small bodies of water containing certain types of 
ba cteria that will decompose animal wastes. Anaerobic lagoons utilize 
anaerobic bacteria for decomposiLion. Anaerobic bacteria, as their name 
implies, do not require oxygen for the decomposition process. Under 
this system, the manure is flushed from the building directly into an 
anaerobic lagoon . The anaerobic lagoon for the growing-finishing 
structure has a capaci ty of 20,000 cubic feel :l llowing one cubic fool 
per pound of animal weighL capaci l y . This lagoon sizu woul<l require U1c 
sludge to be r emoved each year. A slightly l;:irgcr lagoon aJ lm11ing L\vO 
cubic feet per pound of animal weight i s preferred. The .maerobic 
lagoon is a deep lagoon r equiring little surface area for high concen-
trations of oxygen since anaerobic bacteria a re utilized ; ther efor e, 
the minimum depth of the lagoon shou l d be five feet . In addition, the 
inlet should be submerged . Since these lagoons generally create foul 
odor s, the lagoon should be l oca t ed where the odor will not create a 
nuisance problem. A heavy soil is recommended for the base of the 
lagoon. The anaerobic bacteria only partially decomposes the animal 
wastes; hence, d ischarge from these lagoons into publ ic or private 
waterways is noL a recorranended practice because severe water pollution 
can occur. When these lagoons become so overloaded with s ludge that 
litt le decomposition occurs, they become smelly storage pits. Building 
an anaerobic lagoon too small can cause this same problem. 
A combination system of lagoons utilizing the anaerobic and aerobic 
lagoons is another method of manure disposal and treatment . Under this 
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method, the animal wastes are depos i t ed into the anaerobic l agoon after 
being flushed f rom the building. The aerobic lagoon receive s only the 
liquid portion of the animal wastes after the solids have been settled 
into the anaerobic cell. The aerobic lagoon requir es more oxygen fo r 
de composition than the anaerobic unit; hence, more surface area is 
required. For aerobic lagoons, the surface area r equired is at least 
l~ square feet per pound of animal weight . Furthermore, these lagoons 
should not be deeper than five feet in order for the de composition 
process t o be completed. Solids should not be a llowed i n the aerobic 
lagoon. There is still some odor cr eated by the aerobic unit, but thi s 
me thod provides better treatment to the animal wastes. Moreover, dis-
charge f r om the aerobic cell is permitted into public or private water-
ways since the animal waste s have been decomposed to a safe level. 
One of the newest developments in the trea tment of animal was tes 
involves the use of the oxidation ditch to replace the aer obic lagoon. 
The oxidation d itch is a shallow ditcl1 wher e the waste materials are 
circula ted, and air is introduced by a paddlewheel . The paddlcwhcel in 
ess ence mechanically introduces oxygen i nto the wastes to facilita t e the 
decomposition process . Under this system, the wastes arc (]rst (l ushed 
from the building i nto an an::ierob i c cell . The a naerobic cell allows the 
solids t o settle to the bottom and the liquid was t es ar e th en circulated 
thr ough the oxidation ditch completing the manure treatment process . 
Discharge f r om th i s syst em is acceptable into public waterways. 
The recycle system for treating animal wastes is currently being 
tested at Iowa State University (55). This system is similar to the 
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anaerobic lagoon and oxidation ditch system. The wastes are flushed 
from the building to an anaerobic lagoon and then through the oxidation 
ditch. After the wastes have been treated by mechanically introducing 
air, the treated liquid water is recycled th rough the flushing system 
to flush away more waste matcri.:il. This sys tem them allows :l conLinuuus 
flow of water through the manure Lrcatment system. Additional r cscnrch 
is currently being conducted i n the health consequence s o[ this system, 
and it is generally not reconnnended at this time . 
Portable pasture unit Portable units, the least expensive swine 
facilities, are found in most pasture systems . These units sre generally 
dual -purposed since they can be used for both farrowing and growing-
finishing. The basic portable units and their initial capital investment 
a r e given in Table 32. 
Table 32. Approximate replacement cost for various portabJ e pasture 
units 1967 
Item 
"A" frame houses 
"A" frame houses 
11 2-sow" portable 
11 3-sow11 portable 
with floors 
without floors 
units 
units 
Approximat e 
repla cement cost 
$75 . 00 
65.00 
$185/2 sows 
$550/3 sows 
The complement of equipment for the pasture programs is nearly the 
same as the complete confinement or partial con finement programs. The 
basic equipment includes self-feeders and transportation equipment. 
Water, however, was assumed to be piped to the field; thus, avoiding any 
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necessitated water transportation equipment. 
The most popular portable unit used in pasture programs is the "A" 
frame house . This one- sow unit is equipped with or without floors. 
Many of them are also flat-roofed in construction . 
Multiple-sow units a r e frequently constructed with a capacity of 
two or three sows and her litter . 
Replacement costs for selected swine production systems 
The replacement costs for selected budgeted combinations of the 
fa rrowing and growing- finishing buildings and equipment arc given in 
Appendix E. These combinations represent the 1967 budgeted replacement 
cost for the prevalent swine production systems found on most Iowa farms . 
Adjusted replacement cost investment for the seven production systems 
The adjusted replacement cost investment for each of the study farms 
was determined using the replacement cost data previously outlined . The 
replacement costs were calculated using the unit cost for each individual 
construct ion item based upon the size and use of the present facility 
on a farm . As an example, the lineal length of the concre t e foundation 
in the present building was used in determining the appropriate replace-
ment cost. The replacement costs were adjusted for depreciation and 
obsolescence and then averaged by production sys t em . The results are 
presented in Figure 8. 
Competing and/or supplementary livestock enterprises occupied the 
same buildings on many of the sampled farms . The space allotments, in 
ci1ese cases, were computed on the portion of the total building occupied 
::ultiple-litter systems 
Total 
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or the time the building was occupied, by the swine enterprises. Most 
farms, however, used definite buildings for specific purposes making 
the investment capital determinat ions easier . 
The size of the adjust ed replacement cost investment for each of 
the production sysLems definitely depended upon Lh u d•:!grec o[ con[ine: -
mc:nt. The tolal confinement production system, .:ii; cxpL·ctcd, llnd Lhc 
lo:trgest fixed capital investment of a1J the production systems. IL, 
in fact, was nearly four times greater Llwn the primary pasture system 
of production. The adjusted replacement cost investment for production 
system one was $295 .54 per sow and two li tters compared to $67 .70 and 
$76.60 for production systems four and six, respectively. The lesser 
confined systems had smaller capital investments in buildings and 
equipment than the totally confined systems. Production systems two 
and three had investments of $203 . 68 and $185 . 02 per sow and two litters 
compared to $121 .14 and $160 . 36 for production systems five and seven, 
respectively . 
The adjusted replacement cost investments were computed us1ng four 
different standards of measurement. The capital investment in farrowing 
and building stock buildings were compared using the number of litters 
farrowed as the common denominator. The number of hogs marketed per 
year was used as the standard of measurement for the growing-finishing 
facilities. This would assume about the same proportion of replacement 
gilts kept for breeding stock by each farm. These were combined giving 
the investment per sow and two litters and per hundred pounds of pork 
produced. 
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Cross classifications were made to measure the importance of capit~l 
investment as a factor of production . The production systems were com-
bined by the type of farrowing facility and then again by the growing-
finishing facility. 
Table 33 presents the adjusted replacement cost for the two far-
rowing facilities; namely, the central farrowing house and the portable 
pasture units. 
Table 33. Effect of the farrowing facility on the adjusted replacement 
costs for the production systems , 1967 
Item 
Central 
farrowing 
housea 
Central far -
rowing house and 
portab~e gasturc 
uni.Ls 
Farrowing and breeding stock building investment per litler farrowed: 
Building construction 44 . 22 L6.45 
Building utilities and storage 7 . 43 2 . 56 
Building equipment 28 . 15 10 . 63 
Total 79 . 80 29 . 64 
aProduction systems one, two, three , five and seven . 
bProduction systems four and six. 
The average adjusted replacement cost for the central farrowing 
houses and their r ela t ed equipment was more than twice the investment 
for the combined farrowings in the central house and pasture. The 
dif(erence is due primarily to the building construction and equipment . 
The central fa r rowing units had nearly three times the investment in 
building construction and equipment. 
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The production systems were also r eclassified to measure the degree 
of adjusted replacement costs in growing-finishing facilities . These 
results are presented in Table 34. 
T~ble 34. Effect of the growing-finishing facility on the adjusted 
replacement costs for the production systems, 1967 
I Lem 
Growing-finishing building 
and equipment investment 
per hog marketed: 
Building construction 
Building utilities and 
storage 
Building equipment 
Total 
a Production system one. 
Total 
confinementa 
17.02 
1.63 
11 . 79 
30.44 
Partial 
confinemenlb 
6 . 70 
. 48 
2 . 36 
9 . 54 
bProduction systems two, five and seven . 
cProduction systems three, four and six . 
Par L ial 
confinement 
pastureC 
5 . 01 
.43 
1.06 
6 .50 
The total confinement growing-finishing unit had nearly five times 
more investment in growing-finishing facilities than the partial confine-
ment pasture growing- finishing systems . The total confinement growing-
finishing system exhibited a total capital investment of $30 . 44 per hog 
marketed compared to $9 . 54 for the partial confinement programs and 
$6 . 50 for the partial confinement pasture program . The largest differ -
ences can be attributed to building construction and its related equip -
ment. The capital investment, therefore , definitely declines as the 
degree of confinement declines. 
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Other studies including those at Purdue ( 38), Illinois ( 14), and 
Ohio ( 4 ) tend to confirm the hypothesis that there is a subs tantial 
difference in the capital investments in farrowing facilities and 
growing-finishing facilities among the production systems . 
Labor 
Labor utilization records were kept by each cooperator for the 
swine enterprise. These were sunnnarized by production systems and 
were subdivided into three production stages; farrowing , growing-
finishing, and gestation . The labor hours performed for each of these 
stages includes both direct and indirect labor usage. Direct labor 
includes the actual care of the livestock while the indirect labor com-
prises such items as feed processing and distribution, marketing, etc . 
The labor records were categorized into a general sequence of 
months with month one being the beginning of the farrowing period for 
Lhe two-litter systems. For the multiple-litter systems , month one 
was January in all cases. 
Figure 9 gives the average monthly labor utilization and the per-
centage of the total monthly labor requirements for farrowing labor. 
The average farrowing labor usage for all thirty-six farms was 
6 . 77 hours per sow farrowed. Production system six r equired t he least 
labor usage whereas production syslem two had the most. 
Cross classifications were made by farrowing facility measuring its 
c[fecl upon Lhe sow labor r equ irement . Table 35 gives the sow labor 
usage comparing the pure effect of the central farrowing house and the 
mixed effect of the central house - portable pasture units . 
Xu l t Le le-litter s~teins 1Vo-lit ter s;tstems 
W-S S-P 
Partial Par t la: W-S Partial S-F 
A-'er a ge lllO!lthl> labo r r equi red Total Pa rtia l confinement confinement Partial confinement Pa r tial 
All confinement confineaent pasture pasture confinement pas tur e confi nement 
fen:ia l 2 3 4 5 6 7 
Mo:ith l (hra./aow farrowed ) 1.15 0.96 0.38 0.90 1.24 l. 61 0 .93 2 .11 
2 0.8 7 o. 77 l. 47 0 .43 0 . 56 1.13 0.65 0.87 
3 0. i l o. 75 l.09 0.99 l.27 0.28 0.28 0.13 
4 0.40 0. 38 0.38 0. 17 0. 70 0.00 0.40 0.57 
5 0.28 O. li 0.54 0. 20 0.29 0. 00 0.14 0 . 35 
6 0. 54 0. 77 0.84 0. 51 0. 13 0. 58 0 . 02 0.68 
7 O. i2 0.43 0.69 0 .30 1.64 0 . 07 0. 54 0. 9 7 
8 0.60 0.31 1.03 0.83 0 .80 1.18 0 . 23 0.01 
9 0.55 0 .66 0. 77 0.65 0 .41 0.62 0.20 0.29 
10 o. 21 0 .36 0. 35 0.17 0.31 0.00 0.03 0.11 
11 0. 23 0 .22 0 .35 0.07 0.18 0 .21 0.02 0 .40 ...... 
12 0.51 0. 29 o. 74 0.69 0.45 0.0i 0. 00 0 . 80 0 ~ 
Total 6. 77 6 . 2 7 8.63 5.91 8 .01 5 . 75 3.44 7.29 
Month l 16.99~ l5.3i7. 4. 40'1, 15.234 15 .48:', 28.0~ 27.0Ji. 28.941, 
2 12 .as· 12.281. l 7. 037. 9 .2 8,, 6.99~ 19. 657. 18. 907. 11. 93'. 
3 10 .49?. 11. 96 .... 12.637. 16. 757, 15.8 ~': 4.8 7", 8. l t."t, l. 787. 
4 5.911 6. 067. 4 . 40'1. 2 . 88':', ti. Jl."~ 0 .001. 11. 63".. 7 .82 ';. 
5 4.14". 2. 71. 6.26": 3.38'. 3. 62~ 0 . 007. 4. 077. 4.8~ 
6 7 . 98': 12.28'; 9.737. 8.53"; l. 62". 10 . 09·, o. s8-. 9. 33•, 
1 10 .64~ 6.ssr, 7. 99 1• 5.08. 20 . 4 7~. l. 22. 15. 7(J';. 13. 3 1~. 
8 E .86~. 4.94~ ! l. 9:.~ 14. Ol.7. 9.99". :!0 . 52':". 6. 6<l', 0 .14". 
9 s lL ·~ i3. ;2·. E. . 92-. 11. O!Ti, 5. l z. 10 . 78 ,. 5. s l '. 3.98": 
10 3.1 Y, 5. ~4·. 4. 06"~ 2.88~. 3.6 r. 0 . 00'~ 0.8~. 1 . 5 1•. 
11 3 .4 ':". 3.51% 4. 06"'. l. 18' , 2. 2 S': 3. 65". o. sa~ 5 .49~--
12 7. 53. 4. 5r. 8. 57~ 11.68". 5. iHl": 1. 22· o.oo~, 10 . 9 7'!; 
Total l 00 . O'J"'. I 00. Orr: 100. OQ'\; 100.om. 1or. r,r:,.._ 100.00", I 00. CIO". I 00 . 00':, 
Figure 9. .'\vera&e month l y laho r 1.. bage a r.<l tr.e pe["ce:it of total mon t h ly r equ ir ecer.t s fo r a ge,era _ sequ er:ce of mon t h s for 
farrow i"& by the var iou s p roclL:c ti c-n &}'s tems, 196 7 
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Table 3S. Effect of the farrowing facility upon lhe sow labor 
usa e 1967 
Central Central farrowing 
Monlhly dislribution farrowing unit and portable 
of labor requirements uni ta pasture unitsb 
MonLh (hrs. per sow farrowed) 1.19 1. 09 
Monlh 2 .93 .61 
Monlh 3 .6S . 78 
Monlh 4 . JO .SS 
Monlh s .25 .22 
Month 6 .68 .08 
Month 7 .49 1. 09 
Month 8 .67 .52 
Month 9 . 64 .31 
Month 10 . 20 .17 
Month 11 .2S .10 
Non th 12 .S2 . 24 
Total hours per sow farrowed 6. 77 S.66 
aProduction systems one, two, three, five and seven. 
bProduction systems four and six. 
There is indication from this table that the central farrowing 
units require more farrowing l abor per sow farrowed than the combina-
tion of central farrowing units and portable pasture buildings . The 
combined average for the central farrowing house was 6.77 hours per sow 
while the central house - pasture unit required 5 . 66 hours per sow. 
This is in agreement with the studies at Purdue University (36), but is 
conLrary to the dala from Ohio (S). A definite cyclical trend was noted 
i11 tlac s1..lW labor requirernenls due to the peak farrowings during that 
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period . The lowest requirements were during the early or late farrow-
ings within any farrowing period . The cyclical effect is more predom-
inate for the two litter system since multiple farrowing tends to even 
the labor distribution for sow care. 
The monthly distribution of labor usage for growing-finishing hogs 
is given i.n Figure 10. The distribution per hog m:irkctc<l is qui Le 
unifo rm .imong Lhe seven production systems with an average annu.d 
r equirement of 1. 73 hours per hog marketed and a range from l .29 to 
2 . 24 hours. Production system four had the lowest labor usage while 
production system six had the highest . 
The effect of the growing-finishing facility upon the labor usage 
per hog marketed was measured by cross - classifying the production 
systems. The results of these data are given in Table 36 . 
It appears from thi s table that there is very little difference in 
Lhc labor requirements per hog marketed for the tolal conf inement or 
the partial confinement - pas Lure growing-f inishing faciliLies . The 
pure effect of the partial confinement facilities resulted in n lower 
labor usage than the other growing-finishing facilities . 
Figure 11 gives the ave rage monthly labor distribution for the care 
of the breeding stock. The average labor usage was 4.70 hours per sow 
farrowed . The range was from 4 . 21 hours to 5 . 23 hours indicating that 
there was little difference in breeding stock management practices. 
Figure 12 shows the percentage distribution of the monthly require-
ments of swine labor by enterprise activity for the production systems . 
The Lotal labor usage per sow and two litters is also given . The average 
"'l' t { .• - L ~ ~ t:'r S'\"5" C£.,.-~ :vc ~ l1r te:r !VStems 
w-s S· F 
Partial Par tial .... 5 Part i al S-P 
Avtra.c"e ::l·"" t' l ·; l a::tor req.,ired Total Pace ia l confinement confinement Part ial con H :lec:ien t Partial 
Al l conf: ",et?:ent conf i , ecient pasture pas cur e corf 1,ement pas ture conf 1.nement 
farms 2 3 4 5 6 7 
~0'.lt 'i l ( ~ rs ./hog marketed ) 0.14 0 . 12 0 . 14 0 . 13 0 . 18 0.11 0 .13 0.15 
2 0. 12 0.17 0 .10 0 .1 6 0 . 10 O. ll 0. 12 0 .10 
3 0.15 0 . 14 0 . 16 0.19 0 . 12 0.1 & 0 . 13 0.1 7 
4 0.16 0 . 13 0 .17 0 . 18 0.13 O. lJ 0.22 o. 14 
5 0.14 0.17 0 .1 0 0 . 14 0.12 0 .11 0 .2 0 0.16 
6 0.14 0 . lf, 0 . 12 0 .13 0 . ll 0 . 12 0. 24 0 . 12 
7 0 . lS 0,14 0 .13 0.16 0.12 0 . 16 0 . 21 0.14 
9 0 . 16 0 . 13 0 . 2:) 0 . 12 0.15 0 . C·i 0.19 0 . 19 
9 0.14 0 . 15 0 . 14 0 . 14 0. 18 0 .06 o . 14 0.15 
lJ 0 . 16 0. :6 0 . 13 0 . 10 0.16 0.1 l C. 30 0. 17 ...... 
1l 0 . 12 0 .1 2 "' · 'L&. 0 . 09 0.11 ).Oi 0. 18 0. 14 
0 
--.J 
12 0 .1 5 o. 15 0 . 18 0 . 12 0.12 0.08 0 . 18 o. 16 
Tota l l. 73 l. -4 l. i ~ l. 66 l. 60 l. 29 2 . 24 1. 79 
Mon th l 8 .09~. 6. 90", 8 . 19··. 7 .83l 11. 25~ 8. 53~. 5 .80l 8. 387. 
2 6 . 94~. 9. 7'. 5 . !15' , 9.647. 6 .25?. s. 53. 5 . 36: 5 .59'Z 
3 s. 6 7~. 8.05'', 9. 36". ll.45"!, 7.50% 12 . 4'3' 5 .8 \n. 9.507. 
4 9. 25'. i .4- . 9 . 94"'.. 10 .84: 8 .13~ 11) . 08".". 9.82'1. 7.82?. 
5 8. 09': 9. ,. _; .bSR. 8 .437, 7. SCP. 8 .5:?. 8.93't 8. 9 47. 
b a.on 9 .19". ; .02~ i .83'1. 6.88~ 9. 3Y' 10. 71'7, 6. 7'Y.• 
s .671. 8.o:;· i.CO'", 9 .64". 7 .50': 12 . l. .,.. 9. 38~. 7 . 827. 
8 9 .25~ ; . l. - • : i. i()°, 7. 2-r-. 9.38". 5. L.J" 8 .48~ 10 . 617. 
9 8. 09'. ~.fi 8 .19\ a .4J''. 11.25'1, 4 . ~5. 5. : 5 ~ 8. 387. 
i ·.J 0 • 25~. 9. !. '1 ~ ... , .~, I • .,, ... , 6 . :)2'1. 10 . 00-1. 6 .53. 13 . 39'~ 9. 507. 
11 6 . 947. ,...,. -=> . ...... f:. . 19''. 5 . 42". 6 . SS'Z 5 .43"'. ~ .04 .. .1 7. 827. 
12 8 . 67'1. 8 .t2 10 . 53'. 7. 231. 7 . 50'~ 6 .2 C, 8 .04~ 8.94'r. 
Tot a l lJ0.00'. 100.-).)", : OQ. Ot;, 100 . CQ':; 100. O'Y.~ l vl'). O~"'. 100 .0r)".". 100 . 00'!. 
fi~~relO. Average =nth l y labcr r eq•J iremerls a nd per cE:-~t '1 tC\ :: al x:or: t~ly la'Jor requi r emen ts for a 5e:-c:ro l so:q'-e:-.:e o f cncn tl1:> 
!or gr.JWing- flnb'iing hogs !iy pr~di c~i~~. s s:.t?:::s , 11c ; 
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Table 36. Effect of the growing- finishing production facility upon 
the growing- finishing labor usage , 1967 
Number of farms 
Average monthly labor 
requirements (hours per 
hog marketed): 
Total 
Month 1 
Month 2 
Month 3 
Month 4 
Month 5 
Month 6 
Month 7 
Month 8 
Month 9 
Month 10 
Month 11 
Month 12 
aProduction sys tem one. 
Total 
confinement a 
5 
. 12 
.17 
.14 
.13 
.17 
.16 
.14 
.13 
. 15 
. 16 
.12 
. 15 
1. 74 
Partial 
confinementb 
17 
. 13 
.11 
.16 
. 15 
.12 
. 12 
.14 
.15 
.12 
.14 
.12 
.14 
1.60 
bProduction systems two , five and seven. 
CProduction sys tems three, four and six . 
Partial 
confinement 
paslurec 
14 
. 15 
.13 
.15 
. 18 
. 15 
.16 
. 16 
.15 
.15 
. 13 
. 13 
. 14 
1. 73 
lnbor usage per sow and two litters was 23 . 82 hours with a range from 
20 . 15 to 25.97 hours. Thus, some slight differences are no ted , and 
these :ire exp lained by the difference s in sow labor usage and growing-
finishing labor usage previously analyzed. 
~lt12i.e-l!tte:;- sys tems 1\lo - litter S\'SteiRS 
W-S S-F 
Part lal Partial \ol-S Part~al S-F 
Average mo:it:tly labor required Toto l Partial confinement confinemenl Partial confinement Partial 
All confioeme:it confinement pas ture pasture confinement pas cure confinement 
farms 2 3 4 5 6 7 
Month l (hrs. / lit t u ) 0 . 3L. 0.29 0 , 49 0.29 0 .41 0 . 20 0 . 3i 0.24 
2 o. 30 0. 45 0.25 0 . 32 0.24 0 .16 0.4] 0 . 23 
3 0.36 0.28 0.30 0.29 0.52 0. 36 0. 35 0.44 
4 0 . 36 0.41 0.32 0 .40 0 .39 0 .24 i),I.) 0 .35 
5 0 . 40 O.t.7 0 .32 0 .53 0.41 0.24 0 .3S 0.41 
'i 0.47 0.43 0. 31 0.41 0 .67 l.29 0 .37 0. 26 
0.39 0 .1.0 0.35 0 .35 0.38 0.63 0. 23 0 .43 
8 0.39 0,4:) 0 .33 0 .43 0 . 36 0.33 0. 35 0 . 48 
9 0.37 0.)5 0.35 0.37 0. 31 0.14 0. 33 0.55 
10 0. 40 O. t..O 0.45 0 .32 0 . 51 0.28 0 .32 0.45 t-' 
11 0. 45 0 . 35 0 . 39 0 . 51 0.64 0 . 20 o. 32 0.56 0 '° 12 0.47 0.40 0 .3' 0.67 0.39 0 .62 0. JJ 0.50 
Tota l 4. 70 4.63 4.23 4. 89 5. 23 4. 69 .:. . 21 4.90 
Mont h l 7. 23~ 6 .26", 11.58% 5.93~ 7 .847. 4.26~ s . 79"'. 4.90% 
2 6.38i. 9. 72;, 5. 91~ 6.547. 4. 597. 3.41~ l(l, 21'{ '4. 697. 
3 7. 66i , 6. 05 : ; . 097. 5.93~ 9. 94'1, 7 .68", ~ .31% 8.987. 
4 7 .66?, 6 . ~t-". 7 .577. 8.18% 7. 467. 5 .12', 10 .2lr, 7. l4'r. 
5 8.Sl'i. i.0.15'~ 7 .57", 10 .847. 7.847. 5 . 12'1. 9 . 03" 8. 377. 
6 10.007, 9 .29-;. i'. JJ'I, 8. 38' . 12 . 81~ 2 'i . 5 i. ". 6 . 7?~. 5.31% 
7 8.30'.{ 6 .b<. ~ s .2 '7"7, 7. 16~. 7 .2 77. 13. 43~. 5 .4?1". 8.78% 
I! 8. 30"l. 5 . ?4"., ; . 80-~ 8 . 79% 6.88% ~ • Q4 r, S .31'7, 9 . 80% 
9 1 .sn. 7 .56'. e. 2n. 7. 57'!. 5 . 93 . 2. 9'1. ; 84 11.2'.?Z 
lv 8 . 517. 8 . o4-, l .J. 6t..', 6 . 541 9. 75';1, 5 . 9- . 7 . 6r:t. 9. 187. 
11 9 . 5n. 7 . s- . 9.2 2'; 10. 43~- 12.24~ t.. . ~t.·. 7 6 .... -l;. 11. 437. 
12 10 . 007, E. ~'-~ 8 . 75~ 13. 7<1'1. 7 .467. l ~. :z . , . s4~ 10.207. 
Total 100 . 0~ 100 . _,:i-, l OC . OG"", LOO. 00''. 100 . 00'?. 100 . 0G'1 ~o.:i . c•;r, 100 , 00% 
Figur e ll. Aver age mor. t l. ly l abor usage and pe: :e:> : 0 £ : : ta : !l>)n r hly r equi rements for a general sequt?nce c f ~->~t.h s fvr breeding 
s tock care by the varioui; s~·s tel'!IS . l % -
l'!orth 1 
Far roving 
Gr ow!ng-f ~r i a~1· g 
Breeding •:ock 
s1..-:i - total 
Tota l hrs./l!tter 
Mcntn 2 
Far r <Ning 
GrC'Ving -£ ln1a~lng 
Br eeding 1tock 
Sub-tot a l 
!o:al !- rs. lila r 
~!l)nt?-. 3 
Farrowing 
Growing - fir.s·i-~ 
Srecding s tock 
S•Jb· tot a: 
Tota l rs lt :.ter 
~O~th ~ 
F•rr<Ning 
Crowing-f !n;9 in~ 
~ reeding s tock 
Sub· tor at 
Total hrs./li•ter 
Month 5 
f8rrov!r?g 
Gr<N ing-£ hi sr ing 
llreed !:'lg s : ock 
Sul, - to:a l 
!ota l hrs ,/l.tter 
~or t~1 6 
Fe r r<-...,.1-s 
Cravi:--.g -t.~ls!.i s 
flreedi-:~ sto d• 
S:.ib-tota l 
!otal ~r~ / l itte r 
Hrs. 
Hrs. 
~. 
!tr s. 
.... 
Hrs. 
'Z 
1. 
Multirl " -lltt£r s· steiu 
TOtdl 
All confi nei:ient 
farms 
46 .18 
4J.16 
13 .66 
100 . 00 
2.49 
42 .85 
42.36 
14. 79 
100 .00 
2.03 
33. 18 
50.00 
lo.82 
100.00 
2 .14 
21. 05 
60.0~ 
ld.95 
100 . 00 
t. cir 
lt>. oi 
59. 52 
23 . 8! 
100 . 00 
l. i>S 
2E.8; 
L". ; 
23.~ 
1 ·'l.•,: 
!.5 .i,9 
40 . 75 
l). 1~ 
100.G:'l 
2 . 11 
31.5:> 
42.Jo 
2? . 09 
l"v.CJ 
2 . 44 
3~ '35 
49 .25 
1 J. 79 
100.00 
2 . 0~ 
~2 . '.)C: 
54.:>7 
:3.54 
100 .0J 
1.72 
9 . 14 
65.59 
25.P 
100.!JO 
l. ,,. 
4"4! ., ., ow.,_ 
l :i. 3 
l C·O . O • 
2 )4 
·.;-s 
Partial Partia l 
Partta: c~f:n~r.t confinement 
c~rfJneo~nt p~s -~ re pa~ture 
2 3 4 
! ., . 5~ 
55 . l 5 
25. 2; 
tr;O . Of' 
... 94 
59 . J!. 
30.92 
10 .04 
'.O'J. '.IO 
2 .49 
4 1.t:'l 
4:> .95 
! . ,L5 
1':1.0) 
2.6 2 
• 9 . • ) 
05.00 
16.00 
100.00 
2. 00 
31.lj 
t. 1 . 2-4 
B.~3 
J() ).0J 
l. ~) 
i .. . c;~ 
r,. ~1.: 
41.l. 7 
4; . lo 
13.)7 
1"0 .t'O 
2.1-
22. ':15 
61.54 
l o.41 
I Y'.00 
l. 95 
3o . H 
5"> -, 
lJ . 70 
100.00 
~. 71 
e.ss 
70 . 32 
20 .33 
100 . ,, ' 
1. ~2 
11. 23 
SB. 99 
29. ·i; 
1 ., • • on 
l. ·a 
2':1. ~4 
) : . 5" 
2 •. 5,') 
1..JL. J·) 
l.1' 
42.03 
44.0t> 
13.91 
100.IJI) 
2.95 
J I) 84 
4i . )7 
15. 79 
100 .00 
•. 52 
47. 9J 
32.45 
19.62 
100 . 00 
2. 65 
34 . 46 
l.6.31 
19 . 21 
lno .co 
2.03 
18 .59 
5 5. l) 
21) .2 -S 
J,..o 
l.56 
I:. I ~ 
4'i . 6Y 
<+2 . l} 
!('J.0•) 
l. 5"! 
T\Jo-litter ~· stec> 
·~ - S 
Part Lal 
confinv.ient 
5 
68. 91! 
31. 34 
i'.59 
100.00 
2.b4 
53.30 
39.15 
7.55 
100.00 
2. 12 
15 .22 
65 . 22 
19. Sb 
100 . 00 
l.84 
0 . 00 
80 . 33 
19 .67 
100 . 00 
1.22 
0 . 00 
7 7. 5 7 
22.l.3 
100.0G 
l.07 
20.94 
32 . 49 
46 .5 7 
100.0J 
2. 77 
s-: 
Par tiai S-F 
ccnflnement Par:la l 
paorure cx. f 1:>e:ient 
6 
4l .t-
3i . ~: 
l:! .C2 
100.0C 
2.~ l 
35. 7! 
4v . 6o 
23.63 
100 00 
1.e2 
19. 55 
55.9 .. 
24.48 
10':1.0C 
l. L3 
18.35 
b! .93 
19. ' 2 
i OJ . OJ 
2 . 1$ 
8 . O·J 
;~.29 
2' -· 
JI)!).·;..:. 
i . ;s 
! . :) -
i ~. l ~ 
I~. i~ 
1~:,:.Q\) 
l. t -
51 .St 
31.~ 
_. • . SJ 
3~.5o 
12.t>4 
1(.0.0·) 
1 .t: 
7.2o 
".'O. 6.0 
zi.. 5s 
i:."'. ')') 
l -~ 
N.;J 
52. 33 
l<i . IL 
! .:'J . :l'J 
1.93 
:~ .) ) 
"J'.l . Zl 
: : , l. :;t 
! 11.: ~ 
~ . $ ! 
- ... -,;;i 
.:.. 1.1. 
figu r e 12 . ~ercentage disrr i bLttlO: of the mo:< t~lJ la".:ir " sage :,,· e·tcrpr : se a ~t iv i tf for the swi ne prod uc tioll s , sterr. , 19~:' 
~o-c .. -
Farrcv1:-g 
l'r. tt 
G,.c:-w i- ii · ft- is'":in;i ·, 
3 ree<l t"g 1tock 
s .. :· -:ota l ':. 
7ota l hrs . / litter Hrs. 
Mor.en s 
Farrovt ~g ~ 
Grov1-.g-f1,-.isldng 
3r eed ng s tock ~ 
S·-D· tota l i. 
Tot a ~ hrs . / l itter Hrs. 
Fe rrow J.-~ r; 
Crc.. 1-i!·!tnish1ng ~ 
l!r., .. a :ig !tock 
Su~·toL a l ~ 
Total h r s. 1l 1ccer Hr •. 
~cn'l !O 
Far!"i)W i.r·g ~ 
Grcv1•g· fi.:tish1ng '· 
3 reedlng stock ~ 
SJ~·tola l ": 
Tota l hrs . ' lluer Hr s 
!':.;~ : ~ 11 
Farro>'J ' r. ~ 
u t 0Wl '1~ -l i n lshing 
!:reelj ... ~ stcck 
.:..--:oc..t 
Tota l hrs ./ l1tter H•5, 
~ ...... P'j :'i l i 
f a rrw" ,lt 
Grvw i"~·f1 :-i s 0 ! 1r.g 
!: reedt· .s sto: k 
S:..• • Llt a l 
Tot al hrs /litter Hrs. 
r~:a l ~o~rs per '"" a nd t'JJ litters 
! l ~u rc 12 {Cor. tin~ed} 
Mulr ip le-li t t er s vs tems 
Par tia l 
1."-5 
Part ta! 
To:al Par tial confinement confinement 
All contine:nent confineocnt pas ture pasture 
f a:-oe 1 2 3 4 
H.03 
4c. 08 
1- .S'i 
100 )0 
2. l'l 
28.17 
53 .5= 
!S.Jl 
l \lO )() 
2.1 3 
:?S. '>5 
52 .~8 
1'1. 2! 
l C0. 1)1) 
I. 9: 
12 . 00 
65.l!. 
:!2 . Et-
lvO, :·: 
: . ,5 
ll.. 9l. 
s;. o:.. 
n ., 
: . ~(. 
52 . ?·) 
:L$~ 
! ."'1. C' 
2) . 50 
54.64 
2 !.Se 
100.uJ 
1.33 
18. 90 
56. 71 
2 ... 39 
1 M • .JO 
l. c)4 
j - • ·2 
41- .93 
lJ. 35 
11"'·". ~o 
:i.. :?a 
lS.95 
oC . Q(' 
21. cs 
! O·~. ')'.' 
: . 9) 
i 5 .39 
':: . l!i 
_i. . -e 
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Feed consumed by the production systems 
Feed consumption records were kept by each cooperator. These 
records were summarized at the year ' s end and reconciled against the 
inventory balances for major discrepancles . The feed types used in the 
study were many, but all were classified under six genera l categories. 
These six categories were: raised or purchased grains, complete feeds, 
commercial protein supplements, premixes and additives, salts and 
minerals, and roughages. 
Figure 13 summarizes the feeds consumed by each production system . 
The average feed conversion was 390.08 pounds of feed per hundred pounds 
of pork produced while the average feed cost was $10 . 72 . The average 
feed conversion included 319 . 19 pounds of grain, 10.53 pounds of com-
plete feeds, 57.66 pounds of conunercial supplements, .59 pounds of 
premixes and additives , 1.51 pounds of salts and minerals, and 2 . 59 
pounds of roughages. Applying the respective prices to the feed con-
sumed, the following feed costs per hundred pounds of pork were obtained: 
grain -- $6 . 13; complete feeds -- $.64; supplements -- $3 . 53; premixes 
and additives - - $.15; salts and minerals - - $.05; and roughages --
$.22, for a total of $10 . 72. The total confinement system had the 
lowest feed cost and feed conversion of all the systems at a cost of 
$10. 23 and ;1 conversion of 336. 24 pounds of feed per hundred pounds of 
pork produced . The two pasture systems, production systems four and 
slx, had a fl!ed conversion of 385 .15 and 457 .35 at a cost of $10.61 and 
$10.48, respectively . 
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IL appears from the data that Lhc confinement sy:;tcms do uf(~r n 
savings in feed consumption and feed costs since the feed conversion 
for production system one is substantially lower than the other systems . 
It should also be noted that the feed value from the pasture was not 
included in Lhe calculations for the pasture program; thereby, increasing 
the feed conversion if it were included. 
Sufficient data were not available to measure the effccl of pasture 
upon the toLal feed costs. However, it is possible Lhat when Lhc oppor -
tunity cost of the land and the establishment cost of pasLure were cal-
culated the feed value of the pasture would be Jess tlwn Lhesc costs . 
Therefore, it could be said that the pasture has a negative value . This 
hypothesis was not fully explored in this thesis. 
Another hypothesis not accurately tested in this thesis is the 
possible factor-factor substitution of feed and investment capital. A 
reasonable hypothesis could be made that as the capital investment in -
creases, the actual feed consumption and (eed costs decrease . Since 
the feed costs per hundred pounds of pork produced accounts for two-
thirds to three-fourths of the total costs of producLion, it couJd be 
reasonable to assume that the savings f r om feed costs could more than 
offset the additional capital investments in buildings and equipment . 
Distribution of the total feed costs per hundred pounds of pork 
produced The percentage distr ibution of the total feed costs per 
hundred pounds of pork produced was calculated for each of the produc-
tion systems. The results are given in Figure 14 . 
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W-S S- f 
Partial Pa rtial w-s Partial 
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Arproximatcly ninety-five percent o[ the total feed cost w.is ;1LLri-
hutc:d Lo grnins , complete fc~ds, und supplements. Tin! r vm;.dning fivl' 
percent was distributed among premixes and additives, salts an<l mine:r-
als, and roughages. The distribution of total feed costs was fairly 
uniform among all the production systems indicating ci1at feeding 
practices were nearly the same. In fact, all thirty-six managers full-
fed growing-finishing hogs as shown on page 137. Only three percent 
fed grain and supplement free choice. In addition, nine t y-seven per -
cent decreased the percentage of total protein in the ration as the hog 
matured t o marketing weight. Over three-fourths of the cooperators 
also prepared their own [eed by grinding-mixing th e feed un the farm . 
The calculated feed costs [or this study t0nd t o agree an<l also 
disagree with the feed costs derived from other studies. This sludy 
agrees with the Illinois s tudy (46), which found the feed costs for con-
finement systems over 150 litters to be $9 . 68 per hundred pounds of 
pork produced compared to $10 . 04 for other facilities over 150 litters . 
Mueller (40), howeve r, disagrees since he found the feed costs slightly 
higher ($10 . 05) for confinement systems compared to $9 .86 for the all 
pasture systems for growing-finishing pigs . 
Thirty- one of the thirty-six farmers kept detail ed enough records 
to p~nnit calculation of sow feed costs apart from hog feed costs. The 
sow feed costs a r e from pre-br eeding to weaning while the hog feed costs 
are from weaning to market. 
Sow feed costs Table 37 gives the sow feed consumption per sow 
farrowed f r om gestation through lactation f or the various production 
Table 37. Sow feed consumption and costs per sow farrowed (gestation through farrowing)by 
production system , 1967 
Number of farms repor ting 
Sow feed consumption per sow 
farrowed 
Corn equivalent 
Complete feeds 
Supplements 
Premixes 
Salts 
Roughages 
Total 
Sow feed cost per sow farrowed 
Corn equivalent 
Complete feeds 
Supplements 
Premixes 
Salts and minerals 
Roughages 
Total cost 
Total cos t per pig weaned 
Pigs weaned per litter 
Unit 
lbs. 
(bu.) 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
3No data was r ecorded for five farms . 
All 
farms 
reportinga 
31 
998 . 48 
(17.83) 
91. 90 
147.15 
1.55 
9 . 31 
21.36 
1269.75 
$ 20 .15 
4 .59 
9 . 56 
. 04 
.33 
.19 
34 .86 
4 .88 
7.13 
Multiple-litter systems 
Total 
confinement 
1 
4 
1505 . 21 
(26.88) 
68 .87 
172 . 04 
2 . 53 
17 . 08 
5.59 
1771.39 
$ 30.37 
3.44 
11.18 
.07 
. 60 
. OS 
45 . 71 
7 . 33 
7 . 15 
Partial 
confinement 
2 
7 
981.12 
(17 . 52) 
169.94 
144.47 
. 65 
1.80 
2 .82 
1300 .50 
$ 19.80 
8.48 
9 .39 
. 02 
. 06 
.03 
37 . 78 
4 . 80 
7 .67 
Part ial 
confinement 
pasture 
3 
4 
1028. 72 
(18. 37) 
118 . 60 
145.86 
3.01 
16.93 
13.73 
1326.85 
$ 20.76 
5 . 93 
9.48 
.08 
.59 
.13 
37.32 
5 .87 
7.50 
I-' 
I-' 
-i 
Table 37 . (Continued) 
Two - litter systems 
w-s S-F 
Partial W-S Partial S-F 
confinement Partial confinement Partial 
pasture confinement pasture confinemen t 
4 5 6 7 
Number of farms r eporting 4 3 4 5 
Sow feed consumption per sow 
far r owed 
Corn equivalent 705.60 785 . 68 1388 . 24 593.60 
(12.60) (14.03 ) (24 .79) (10 . 60) 
Complete f eeds 127 . 18 134.02 24 . 98 
Supplements 127 . 00 176.51 135.93 128. 72 
Premixes . 77 3 . 88 
Sal t s 4 . 55 2 .53 10 . 41 11 . 90 ...... 
Roughages 30.93 17.78 60 . 60 18 . 05 ...... 00 
Total 996 . 03 1116.52 1620.16 756.15 
Sow feed cost per sow farrowed 
Corn equivalent $ 14.24 $ 15 . 85 $ 28 . 01 $ 11.98 
Complete feeds 6 .36 6 . 70 1.25 
Supplements 8 . 26 11 . 47 8.96 9 . 56 
Premixes . 02 . 11 
Salts and minerals .18 . 09 . 36 . 41 
Roughages . 28 .16 .54 .16 
Total cost 29 .34 34 . 27 39.12 22 . 22 
Total cost per pig weaned 4.71 4 .84 6 .84 4 . 13 
Pigs weaned per litter 7 . 20 7.52 6.15 7 . 19 
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systems . The total feed cost per sow farrowed varied considerably among 
and within the production systems. The average for the study was $34 .86 
per sow farrowed with a range from $22.22 to $45.71 . The average sow 
feed cost per pig weaned was $4.88 with a range from $4 . 13 t o $7 . 33 . 
There are several factors which could have an ef(ect upon the sow 
feed cost per pig weaned . The number o( pigs weaned would have :1 sub-
stantial effect because feed costs are spread over a larger number o( 
pigs as the weaning average increases . Differences in feeding practices 
can also affect the sow feed cost per pig weaned. As an example, 
limited feeding of sows generally requires less total feed than full-
feeding thereby reducing the feed costs. Hand feeding rather than sclf-
feeding would also lower the total sow feed cost per pig weaned . Lastly, 
the production building facility could have an effect upon the sow feed 
cost per pig weaned. A discussion of eacl1 of these factors follows. 
The number of pigs weaned per litter for each of the production 
systems were given in Figure 7, page 76 . A brief review of ci1e number 
of pigs weaned per litter for each of the production systems is given 
as follows: all f arms -- 7.13 pigs weaned per litter; production system 
one -- 7.15; production sy stem two -- 7.67; production system thr ee --
7.50; production system four -- 7 . 20; production system five -- 7.52; 
production system six -- 6.15; and production system seven -- 7. 19. 
Production system two, which had the highest number of pigs weaned per 
litter, did not have the lowest total feed cost per pig weaned . The 
lowest number of pigs weaned per litter for the seven systems was pro-
duction system six, but it did not have the highest sow feed cost per 
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pigs weaned . However, the three production systems (two, three and 
five) with the highest number of pigs weaned per litter (7.56) did 
have the lowest sow feed cost per pig weaned ($5.17). The three pr o -
ducLion systems (one, six and sevt:!n) with the lowest pigs weanc.:d pc.:r 
litter had an average of 6.83 pigs weaned pc.:r liLLt!r willt Ll c.:orn~ spo11djng 
sow feed cost of $6 . 10 . The differences, tlH.!rc[ore., LH.! twocn Lilt· hi~ll csL 
and lowest three systems repres ent nearly three-fourths o( a pig weaned 
at a difference of over $1. 00 in sow feed costs per pig we<mcd . It 
appears, therefore, that the number of pigs weaned per litter does 
affect the total sow feed cost per pig weaned. 
Feeding practices var ied somewhat among the production systems . 
Ninety-three percen t of the cooperators indicated that they limited fed 
sows (see page 138) during gestation whcre.:is 42 . 7% of them full feel sows 
during lactation. Another 33 . 0% fed the sows between 8 - 10 pounds of 
feed per day during lactation while 24 . 3% fed over t en pounds of Iced 
per day . It seems, therefor e , that the differences in total feed cost 
per sow farrowed could be attributed partly to lactation feeding prac-
tices although the data are not conclusive . 
Table 38 shows the effect of the central farrowing house and port-
able pasture units upon total sow feed cost and sow feed cost per pig 
weaned. 
The tota l s ow feed cost is nearly the same when the production 
sysLems were reclassified by tho type of production facility . In fact , 
Lite difference was less than one dollar per sow farrowed . A larger 
difference in the sow feed cost per pig weaned is noted which is attri-
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Tabl e 38. Effect of the central farrowing house and portable 
pasture unit upon total sow feed cost and sow feed cost 
per pig weaned , 1967 
Number of farms reporting 
Sow feed cost per sow farrowed: 
Cor n equivalent 
Complete feeds 
Supplements 
Premixes 
Sal t s and minerals 
Roughages 
Tota l cost 
Total cost per pig weaned 
All 
central 
far rowing 
unitsa 
23 
$19 . 75 
4.91 
10 . 21 
. 06 
. 35 
.11 
35.39 
5 . 39 
Centr al 
farrowing units 
and portable 
pasture unitsb 
8 
$21. 13 
3.81 
8.61 
. 01 
. 2 7 
. 41 
34.24 
6 . 31 
aproduction systems one , two, three, five and seven. 
bProduction systems four and six. 
buted to the differences in the average pigs weaned per litter, as shown 
in Table 38 . It appears, therefore, that the production facili t y has 
little effect upon the total sow feed cost. 
Hog feed costs The annual hog feed cos t f r om weaning to market 
per hog marketed for the thirty-one farms is shown in Tabl e 39. The 
h og feed costs among the pr oduction systems were more consistent than 
for the sow feed costs . The average hog feed cost per hog marketed for 
all the farms was $21 . 81 with a range f rom $19.17 to $25 . 57 . Production 
system five had the lowest hog feed cost while production sys t em two 
had the h ighest hog feed costs. 
Table 39. Hog feed consumption and costs (weaning t o market) per hog marketed by 
production, 1967 
Multiple-litter systems 
Number of farms reporting 
Hog feed consumption per hog 
marketed 
Corn equivalent 
Complete feeds 
Supplements 
Premixes and additives 
Salts and minerals 
Roughages 
Total 
Hog feed cost per hog marketed 
Cor n equivalent 
Complete feeds 
Supplements 
Premixes and additives 
Salts and minerals 
Roughages 
Total cost per hog marketed 
Unit 
lbs. 
(bu.) 
lbs. 
lbs. 
lbs. 
lbs. 
lbs . 
lbs. 
All 
farms 
reporting a 
31 
633.36 
(11.31) 
18 . 28 
118 . 60 
1.09 
1.89 
4.50 
777. 72 
$ 12.78 
.91 
7.70 
.31 
.07 
.04 
21.81 
Total 
confinement 
1 
4 
620.48 
(1 1. 08) 
22. 07 
103 . 47 
1.60 
9. 79 
5.07 
762 .48 
$ 12.52 
1.10 
6.73 
.04 
.34 
.05 
20. 78 
arnconclus ive or missing data was recorded by f ive farms . 
Partial 
confinement 
2 
7 
707.28 
(12.63) 
10.13 
162.97 
.28 
4 .38 
4.85 
889 .89 
$ 14 . 27 
.51 
10.59 
. 01 
.15 
.04 
25. 57 
Partial 
confinement 
pasture 
3 
4 
645.68 
(11.53) 
15. 02 
99.81 
.89 
4.83 
2 . 69 
768. 92 
$ 13. 03 
.75 
6 .49 
. 02 
.1 7 
. 02 
20 . 48 
I-' 
N 
N 
Table 39 . (Continued) 
Two-litter S1:stems 
W- S S-F 
Partial W-S Partial S-F 
confinement Partial confinement Partial 
pasture confinement pasture confinement 
4 5 6 7 
Number of farms r eporting 4 3 4 5 
Hog feed consumption per hog 
marketed 
Corn equivalent 600.32 543 .20 763.84 547.68 
(10. 72) (9. 70) (13. 64) (9.78) 
Complete feeds 6 .24 30.32 8 . 67 8.62 
Supplements 126.16 102. 06 76.59 120.12 
Premixes and additives .12 .11 .62 3 . 57 
Salts and minerals 2.21 1.64 4.03 8.40 t-' N 
Roughages 1.89 17 . 81 1.89 w 
Total 736 . 94 677. 33 871.56 690.28 
Hog feed cost per hog marketed 
Corn equivalent $ 12.11 $ 10 . 96 $ 15 . 41 $ 11.05 
Complete feeds . 31 1.52 . 43 .43 
Supplements 8 .20 6.63 4.98 7 .81 
Premixes and additives b --b . 02 .99 --
Salts and minerals .08 . 06 .14 . 29 
Roughages .01 .16 . 02 
Total cost per hog marketed 20 . 71 19. 17 21.14 20 .59 
b Less than $.01. 
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The differences in hog feed costs per hog marke t ed could be at tri-
buted co one of two possible fa c tors or bo th . Either the [ceding 
prac.:t ices we r e nearly t he snme for all th e forms or th e produclion 
facility h<is no effect upon the hog feed cos t s , or bo th factors cou ld 
contribute to the differences . 
Over three-fourths of the coope rators fed a ground and mixed feed 
prepar ed on the farm as shown in Table 41, page 137. I n add ition , 
ninety-seven pe rcent of the cooperators decreased the per centages of 
protein in the ration through the growing- finishing stage. Three percent 
indicated that they fed grain and supplement free choice to growing-
finishing market hogs . It, therefore, is doubtful th at the feeding 
practices contribu ted grea tly t o the diffe r ences in hog feed costs . 
To measure the effect of the growing-finishing product ion fa c i 1 ity 
upon the total hog feed cost pe::r hog marketed, the production systems 
were classified by the three growing-f inishing f acilities u sed . The 
three growing- finishing units considered were: complete c on finement , 
partial confinement, and par tial confinement pasture. Table 40 gives 
the resul ts of this cross-classification. 
The data from this study would indicate that perhaps the feeding 
management practices as well as productive facility have an effect upon 
hog feed costs. A slight difference was noted in feed preparation 
methods ~1ercas little diffe rence was noted for feeding methods. A more 
substantial ef fcct was found for the productive fac il it ies with a differ-
ence of nearly one dollar pe r hog marke ted . Small diffe rences were 
exhibited by the hogs raised in total confinement and those ra ised in 
partial confinement pasture. The feed cost for hogs raised in partial 
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Table 40 . Effect of gr owing-finishing fac:il lliL~S 1qnm 1 liv t n l :1 I 
hog feed cost per hog mar kc tcd , 196 7 
Number of farms r eporting 
Hog feed cost per hog 
marketed: 
Corn equivalent 
Complete feeds 
Supplements 
Premixes and additives 
Salts and minerals 
Roughages 
Total cost per hog marke ted 
aProduction sys t em one . 
Total 
confinementa 
4 
$12.52 
1.10 
6 . 73 
. 04 
. 34 
. 05 
20 . 78 
bpr oduction systems two, f ive and seven. 
cProduction systems three , fou r and six . 
Partial 
confinementb 
15 
$12 . 09 
. 82 
8 . 34 
. 33 
. 17 
. 02 
21. 77 
P;n: l Lil 
con[incment 
pnstureC 
12 
!;i I J . 52 
. 47 
6 . 56 
. 01 
.13 
. 06 
20. 75 
confinement was $21 . 77 per he ad marketed compared Lo $20 . 78 (01· touil 
confinement and $20 . 75 for partial confinemenl pasture . 
Other studies indicate that with good management , that growing-
finish ing feed r equi rements usually result in about the same total cost 
per hog finished (38). 
This study did not measure the rate of ga in for the growing-
fini shing pig since a ccura te weaning r ecords wer e no t kept . Rate of 
gain influences th e rate of turnover for the pr oduc tion systems . This 
is extreme l y important for the confinement sys t ems since it allows more 
ef f icient use of the facilities. The actual number of hogs finished per 
facil ity would incr ease as r ate of gain i n creases; thus , spr eading the 
investment over a larger number of animals . 
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Costs an<l Returns Analysis 
A costs and returns analysis using per hundred pounds of pork pro-
duced and per sow and two litters was prepared for each of the farms. 
Figure 15 summarizes these by production system. 
All of the production systems returned a positive profit to manage-
ment after deducting all costs from gross returns. The average management 
return per hundred pounds for the thirty-six farms was $2.90 . The range 
was from $ . 60 to $5.99 . Production system four, a primary pasture 
system, had the highest management return with $5.99 followed by produc -
tion system three with $3.33 . Production systems seven, two, five and 
six returned to management $2.65, $2.59, $2 . 38 and $.95 per hundred pounds 
of pork produced, respectively. Production system one, the total con -
finement production system, had the lowes t management return of $ . 60 per 
hundred pounds of pork produced. It appears from the data that the 
degree of confinement is negatively correlated to mana gement return. 
Thus, as the degree of confinement increases, management return decreases, 
but the data are not fully conclusive on this point. 
An I ll inois study (8) confirms this study. The Illinois study 
found the net returns per hundred pounds for confinement to be $2.61 
compared to $3 . 44 for the pasture systems . Both had high-level of 
management and performance. The confinement system was an enclosed, 
slotted-floor system whereas the pasture system utilized portable 
equipment. 
Since management return depends upon the prices received and the 
Lotal cost of production, both are importan t to the manager. However, 
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Lite enlrepreneur has liLL le cffccl upon the prices rccvivcd duL' Lo LlH' 
markeL slrucLure from wilhin whi ch he opernlt:s. 'J'l1e LoL<1l co8L ill" 
produclion then becomes more impurlanl since it is possib I c L11aL through 
a reorganization o( resources, lower production costs may be possible. 
The total cost of production did not vary as greatly as management 
return for the seven production systems. The range in total cost of 
production was from $14.62 to $16.08 per hundred pounds with an average 
of $15.30. Production system four had the lowest total cost of produc-
tion of $14.62 followed by production system six at $14 . 77 and production 
system one at $14. 78. These three contrasting production systems all 
utilizing different production techniques and methods had near Jy the 
same total cost of production . IL would seem, therefore, Lhat the actual 
production system perhaps has little or no effect upon the total cost 
of production . Moreover, it seems more reasonabl e that the management 
ability of the operator instead is the determining factor measuring the 
profitabil ity of a production system. No matter how efficient the phys -
ical factors of production may be, the manager is the one that must com-
bine these resources to determine the ultimate profitability of the pro-
duc tion system. 
A closer view of the various costs of production is needed to 
effectively analy ze the differences in the total cost of production. The 
various costs of production are feed, labor, capital, livestock expenses, 
livestock purchases, bedding, and tractor and machine operating and fixed 
costs. Individually, the nonfeed cost differences seem small, but col-
lectively they may be large. The importance of these costs of production 
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are discussed in the following pa ra gr aphs . 
The d ifferences in f eed costs have been discussed pr eviously on 
pages 112 to 125. 
Lives tock purchases include the cash outlay for breeding stock and 
feede r pigs. The difference in l i vestock purchases ~1mong Lhc syi> t ems 
was $ . 89 per hundred pounds of pork produced. Sys t ern L11 rl'e had Lh<.: 
lowest livestock purchases whi] e sys Lem seven bud Lh e high<.:SL J ive:;Loc.;k 
purchases. The average for all systems was $ . 41 per hundred pounds of 
pork produced. 
Live stock expenses include th e cash expenses for ve terinary ser-
vices and supplies, trucking, and nondepreciable items such as hog pans, 
pails, etc . The average for the study was $ . 56 with a range from $.46 
to $ .63 per hundre d pounds . 
Bedding costs include cash pur chases of bedding and the value of 
home raised bedding. Be dd i ng cos t s varied widely among the seven sys t ems 
which can be attributed to the production system facilities . Production 
system one , the complete confinement system , h ad the lowest bedding 
charge of $ . 03 . This is explained by the floo r construction and manure 
handling systems in many of the buildings . Since many of the buildings 
were either part ially or fully slatted floor s, the actual bedding used 
was quite nominal. Production systems two, four and five had the highest 
bedding cha rges which again can be attributed to the solid concrete floor 
construction . In addition, the partia l confinement pasture systems 
required more bedding than the other production systems . The differences 
in production systems were quite pronounced, but the proportion of bed-
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ding costs to th~ total is quite small . 
The tractor and machinery operating and fixed costs were calculated 
using the reported hours and applying the appropriate hourly rates (see 
Appendix B). The differences among the production systems is attributed 
to the degree of automation exhibited by the production systems . Sy s tem 
one, the total confinement system, had the lowest tractor and machine 
operating costs of any of the systems. It was, in facL , more tlwn 50'1., 
less than production systems six and seven. The average Lractor and 
machine operating and fixed costs were $ . 16 and $.21, respectively. 
Building and equipment fixed costs were also subsLanLlally differ-
ent for the seven production systems . The building and equipment charges 
were determined by applying a percentage representing the annual cost to 
the replacement cost of these buildings and equipment as previously 
described on pages 80 to 103. The building charges were computed accord-
ing to the following percentages: 
Depreciation 5 . 0% of the replacement cos t 
Interest 3 . 0% of the replacement cost 
Repairs 1.5% of the replacement cost 
Taxes l. 0% of the replacement cos t 
Insurance . 3% of the replacement cost 
10. Bio of the r eplacement cost plus $30 .00 
per acre land charge for farms tead 
occupancy 
Since repairs constituted only a small portion of the total building 
costs, they were considered as fixed costs. 
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Th(! <::quipmcnt charges, Likewise, were determined from the following 
percentage guidelines: 
Depreciation 10.0% of the replacement cost 
Interest 3.0% of the r eplacement cost 
Repairs 3.0% of the replacement cost 
Taxes 1.0% of the replacement cost 
Insurance .3% of the replacement cost 
17.3% of the replacement cost 
The average building and equipment fixed cost for the study was 
$2 .00 per hundred pounds of pork produced . The total confinement system 
had the highest building and equipment fixed costs ($2.56) compared to 
$1 . 66 per hund r ed pounds for production system four, the primary pastur e 
program . The other production systems had nearly the same building and 
equipment fixed costs . 
Labor-capital Substitution 
One of the objectives of this study was to demonstrate the factor -
factor substitution of labor and capital in swine production. It has 
been hypothesized by many agricultural researchers that additional capi-
tal investments in buildings and equipment would reduce the labor require-
ments. Thus, the production systems with the higher capital investments 
should have the lower labor costs . Figure 16 depicts the factor- factor 
substitution for the seven production systems. 
Figure 16 . The factor - factor substitution of capital fo r labor for the 
production systems , 1967 
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The total confinement system did have the lowest labor usage of 
all the production systems and the highest capital investment in build-
ings and equipment . System six, the two - litter partial confinement and 
pasture program had the highesl l abor usage and a low capital investmen t 
in buil dl ngs and equipment. Sys tern (our seemed to (o I Low LIL<..: buml! Lrl!nd 
as syslcm six . Production sys lem Lwu had a smaller cu~iLal inv~tilmcnt 
than sysLem one, but also a slightly higher labor usage. Production 
system Lhree followed the same trend as production system two, but it 
had a slightly lower capital investment than system two and a higher 
labor cost . The mos t desirable level of capital and labor in swine pro -
duction depends upon the resource availabi l ity, the swine program, and 
the manager. The higher capitalized systems should continue to meet the 
needs on farms with high volume and where labor may be in short supply . 
These higher capitalized systems wil l still r equire more managcmcnL 
ability. 
Management Practices 
Each of the cooperators provided infor mation about their current 
swine management practices. These practices were for the bred sow , the 
lactating sow and litter, the gr owing- finishing hog, and the boara . 
The resu l ts are sununarized in Table 41 . 
nSourcc: (24, 25 , 26 , 27 , 28). 
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Table 41. Surranary of the management practices performed by the 
thirty-six fa rms , 196 7 
Percent reporting 
the management 
Item practice 
I . Car e of sow and litter 
A. Pre-farrowing management prac tices 
1 . Worm sows not later than t wo weeks before 
farrowing 
2. Wash sows before farrowing 
3 . Scrub and wash far rowing buildings between 
farrowings 
B. Farr owing management practices 
1 . Check sows to be aware of farrowing problems 
2. Clean farrowing facilities daily during 
farrowing 
C. Care of the baby pig 
1 . Remove and disinfect the navel cord from 
baby pig 
2. Clip baby pigs needle teeth 
3 . Supplemental iron sho t s to baby pigs within 
one week of fa rrowing 
4. Castrate male pigs within two weeks of 
farrowing 
If not, age : 3-4 weeks after farrowing 
5-6 weeks after farrowing 
5 . Provide supplemental heat for young pigs 
in fall, spring, and wint er 
D. Feeding practices 
1. Lactating sows 
Feed sows outside the farrowing stalls 
or pens 
Feed sows in stalls or pens 
2 . Pounds of lactation [eed fed per day 
8-10 pounds 
10-12 pounds 
12 - 14 pounds 
Full fed 
3 . Per centage protein level of lactation feed 
12-14% 
14-15% 
15-16% 
16-18% 
18-20% 
48 . 5 
11.5 
90 . 9 
97.0 
33 . 3 
12.4 
72. 7 
93 . 9 
39.4 
85 . 0 
15 . 0 
97 . 0 
84 . 8 
15 . 2 
33 . 0 
18 . 2 
6 . 1 
42 . 7 
3.1 
31. 3 
18 . 2 
59 . 4 
6 . 2 
l3/ 
Ta ble 41. (Continued) 
Percent reporting 
the management 
Item practices 
4. Provide creep feed to baby pigs 
E. Weaning a ge 
Two weeks 
Three weeks 
Four weeks 
flve weeks 
S ix weeks 
Seven weeks 
II. Car e of the growing-finishing pig 
A. Animal health prac tices 
1 . Diseases vaccinated for 
Hog cholera 
Transmissible gastro enteritis 
Leptospirosis 
Erysipelas 
Brucellosis 
2. Disease problems encountered 
Transmissible ga stro enteritis 
Atrophic rhini t is 
Plural pneumonia like or gan isms 
Mastitis - meLritis - agalactia 
Virus pig pneumonia 
3. Worm pigs afler weaning 
4. Spray for lice and mange 
8 . Feed ing practices 
1. Feed grain and s upp1 emenl fr~e choice 
2. Feed a g r ound and mixed ration prepared 
on the farm 
3. Feed a pur chased complete feed prepared 
off farm 
If so , pelle ted purchased c omple te feed 
4. Decrease pe rcentage protein in the ration 
thr ough the growing-finishing stage 
5. Limit feed growing-finishing pigs 
C. Management practices 
1. Thoroughly scrub gr owing-finishing 
facilities after each gr oup of pigs 
2. Allow maximum of 4-5 hog s per self-feeder 
hole for conf ined hogs 
3. Al low maximum of 5-6 hogs per self-feede r 
hole for pastured hogs 
4. Group hogs of similar size and age 
100 . 0 
. .3. () 
)O . J 
.lJ. J 
24 . 2 
CJ . 1 
84 .8 
15 . 2 
51.5 
66 .7 
9 . 1 
12 . 1 
15 . 2 
30.3 
45 . 5 
24 . 2 
90 . 9 
78 . 8 
3 . 0 
75 . 6 
21.4 
0 . 0 
97.0 
0 . 0 
36 .4 
81.8 
84 . 6 
90 . 9 
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Table 41. (Co11Llnue<.l) 
PercenL repurLing 
the management 
Item practices 
III. Care of the rep lacement gil t and boar 
A. Replacement gilt management pr actice 
1 . Age replacement gil ts are bred 
6 months 
7 months 
8 months 
9 months 
2 . Worm replacement gilts 
3 . Spray replacement gilts for lice and m~ngc 
4. Select rep lacement gilts from all gilts 
raised and not after some have been 
marke ted 
5 . Select replacement gilts af ter some have 
been marketed 
B. Boar management practices 
1 . Blood t es t boars 
2 . Fert i lity check boars 
3 . Hand mating and allow mini mum of one boar 
per 10-15 sows 
4. Pen mating and allow minimum of one boar 
per 20-30 sows 
IV. Care of the bred sow 
A. Management practices 
1. Breed sows on second es trus fol lowing 
weaning 
2 . Blood t es t sows before breeding 
3 . Treat sows by spraying for l i ce and mange 
4. Vaccinate s ows for MMA, TGE, and other 
possible diseases 
B. Feeding practices 
1 . Limit feed sows 
2 . Flush sows prior to breeding 
3. Protein level of gestation ration 
14-15'/o 
15 - 16% 
16-17% 
18-20% 
V. Breeding stock selection and breeding practice 
A. Rank importance (1 being most important) the 
criteria fo r selecting repla cement gilts 
Soundness of feet and legs 
Appearance and general conformation 
Twelve or more evenly spaced teats 
Health of replacement gilt 
Weight for age 
Back fat probe 
0 . 0 
3 . 0 
84 . 8 
12 . l 
87 . 8 
89 . 7 
93 . CJ 
6 . 1 
47 . 2 
3.1 
58 . 1 
27 . 3 
76 . 7 
0 . 0 
84 . 6 
50. 0 
93 . 9 
78 . 1 
57 . 6 
36 . 4 
3 . 0 
3 . 0 
5th 
1st 
4th 
2nd 
3rd 
8th 
Table 41. (Continued) 
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Percent reporting 
the management 
Item practices 
Litter size 
Carcass cutout data on litter mates 
by importance boar selection 
General conformation and appearance 
Sound feet and legs 
B. Rank 
1. 
2. 
3. 
4. 
5 . 
6 . 
7 . 
Litter size 
Back fat probe 
Gain or weight for age 
Feed efficiency 
Carcass data on litter mates 
C. Where boars are normally purchased 
1. Boar testing stations 
2. Privately from purebred br eeders 
3. Privately from non-purebred breeders 
4. Neighbors 
5. Other 
D. Cross breeding program normally fo l lowed 
1. Two-way cross 
2. Three-way cr os s 
3. Four-way cross 
VI . Marketing practices 
A. Outlet normally used for marketing 
1 . Central public market 
2 . Buying stations 
3. Direct to packing plant 
4 . Sale barns 
B. Normally sell on gr ade and yield 
C. Weight at which hogs are normally marke ted 
180- 220 lbs. 
201-220 lbs. 
221 - 240 lbs . 
241 -260 lbs . 
Over 260 lbs . 
D. In periods of rising hog prices, feed hogs 
to heavier weights 
E. In periods of r ising hog prices, feed hogs 
to lighter weights 
F . In per iods of falling hog prices, feed hogs 
to heavier weights 
6th 
7th 
1st 
4th 
5th 
6th 
2nd 
4th 
3rd 
20 .0 
73. 3 
6.7 
0 . 0 
0.0 
4.2 
83 . 3 
12 . 5 
0.0 
73.3 
26.7 
0.0 
30. 3 
0 . 0 
58 . 1 
41. 9 
o.o 
0.0 
51.5 
48 .5 
0.0 
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Multiple Linear Regression Analysis 
Regression analysis was used to test the significance of several 
independent variables associated with a dependent variable. Regression 
is a maLhemaLical function which re)aLcs how variab les nrc inLerrelated 
.'.Ind how precise 1 y one v:-1r iab Le cnn be pred i cLed i [ L lw v.1 1 llL'::; <> L ll1L' 
assocL1Lcd variabil'S arc known. Fur L11is sLudy, 111111Lipll· linl!.11· rq~n· s ­
sion was used Lo show Llw change in Lhc depc·ndcnL [acLor, 111.111;.igl'mc11L 
relurns per hundred pounds of pork produced, as an cxprcs::;iun of :;cvl!r;il 
independent factors that normally contribute to man.agcmcnL return in 
pork production . The gener al expr ess ion of Lhe model used in this study 
was as follows: 
Y is Lhc dcpenucnL v:lriablc and Ll1e X' s nre the indvpl•ndenL vnri:1hlc::; 
whose.· values nrise inclc•pcndcnlly [n>m tl1t• rcgrl! ::; sim1 t:q11~1Lion . 'l'hL· 
i.ndcpcndenL variables explain Lile c.:lwngc.· in Lite depcrHIL•nl variublv . 
The parameters, the B' s, arc the popu l aLion rcgressil>n cueffici en.ts 
which are calculated by the regression rout i ne . IL is these varinblcs 
that are tested as to determine if they significantly explain any of the 
variation in the dependent variable. The error term, E , accounts for 
changes in the depcnde nL variable not f u lly explained by the independent 
variables. 
Tesls of significance are frequently computed to de Le rmine if the 
regression cuc[ficicnLs (B ' s) arc significant i n explaining the chnnges 
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in the dE:!p endcnt variable. Even though the B's m.:iy be lnq~c, LltL' ~u1wu11 t 
of var iation associa ted with them may rend e r the statistic unrcliabl~ 
as a predictor. 
One test us ed Lo determine if the B's ar e significant in expla ining 
the changes in the dependent variable i s Lhe " L" L<..: sl . This sl a tis tic: 
Les Ls whether t he 13 ' s arc sign ifica11L ly di. ffe r l'nl (n>m zel'.'o ur sumc: 
other value . The strongest of these tests is Lhl· null l1ypl>Lllvsis wll i c.:li 
hypo th es i z es L ha L 13 j = 0 ( !l
0 
: B j = o ) . 
The a ppropr i a te Lesl statistic use<l is the "sludl!nls L" tcsL which 
is expressed as: 
The t is t he value of the a ppropr i a te test statistic whi l e bj r efers 
Lo the calculated (estimated) regression coefficient f r om Lite ubse r va-
Lions. nj is equal to zero, a nd sbj r efers to the standard dev iation 
o( the regression coefficien t , bj. 
Reject i ng the nu ll hypothesis is to conclude ci1aL ci1e observations 
on Y for tlie Xj are of value in predicting Y. Ac<;epLing Lite nu ll 
hypothesis would mean Lhe observa tions for Xj do not cxp loin the va r iation 
in Y. 
Another hypothesis frequently tested for the general regression 
model is Lo Lest the significance of all the independent variables in 
the regr ession equa tion a gainst s ome predetermined hypothesized value 
whi ch is gene ra lly zero. The Lest is frequently expressed by either 
test: 
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Ho: Bl = B2 Bn = 0 or Ho: R
2 0 
HA: B1 -:f B2 "' or HA : R2 "I 0 
The appropria te test sta tistic used for this hypothesis is the F 
F mea n square due to b j Ibo . . . b j - 1 
r esidual mea n squar e 
If the null hypothesis is rejected, the conclusion is that the 
population regression coefficients for one or more independent variables 
are, in fact, not equal to each other or equal to zero. 
A multiple regression model was generated to test the r elationship 
among several independent variables and the dependent variable, manage-
ment re turn per hundred pounds of pork produced . The independent vari-
ables are given in Table 42. Dummy variables were included in the model 
to measure the effect of the production system on the other independent 
var i ables . The observations for each product ion system were designated 
by placing a "l . O" in the independent variable designated for particular 
production systems. As an example, variable X20 was designaLed as the 
independen t variable for production system one; hence, all observat ions 
in production systems were designated with a 11 1.0" under x
20
. 
Sixty equations using different combinations of the independent 
variables were used in analyzing the da ta . The high intercorrclations 
between some o( the independent variables precluded the possibility of 
using all of the independent variables in one equation. 
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Tab le 42. Description of the independent and dependent variables used 
in the mult i ple linear r egression analysis 
Variable name 
y 
X1 
X2 
X3 
X4 
X5 
X6 
X7 
xa 
X9 
X10 
Xu 
X12 
X13 
X1 4 
X15 
Xl6 
X17 
X18 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
Variable description 
Management r e turn per 100 lbs. pr oduced 
Pigs weaned per litter 
Percent death l os s 
Gr a i n feed costs per 100 lbs. produced 
Complete feed costs per 100 lbs . produced 
Supplement feed costs per 100 lbs. produced 
Tota l feed costs pe r 100 lbs. produced 
Total cash expenses per 100 lbs . produced 
Total bedding expenses per 100 lbs . produced 
Total power and machinery operating costs 
Total labor costs per 100 lbs. produced 
Total power and machine fixed costs per 
100 lbs . 
Total variable costs per 100 lbs . produced 
Total building and equipment fixed costs per 
100 l bs . 
Total labor hours per 100 lbs. 
Total building investment per 100 lbs . 
Total equipment investment per 100 lbs . 
produced 
Total other investment pe r 100 lbs . produced 
Total investment per 100 lbs . produced 
Total pound s produced 
Dummy variable production system l 
Dummy variable production system 2 
Dununy variable production system 3 
Dummy var iable production sys t em 4 
Dummy variable pr oduction sys t em 5 
Dummy variable production system 6 
Dummy variable production system 7 
The results of the regressions are given i n Figur e 17 . Only t hose 
equ.,Lions with variables which had a significant effect upon the change 
in management r eturn were included . The correlation matrix is shown in 
Figure 18. 
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Management r eturn vs . pigs weaned per litter by production system 
~aUons 2 ;:i1H.l 12) 
'l'l1<..• r<..•grL!ssion cocf(lcienls t:xprt:ssi11i.; L1 1e 1·1 ivcl ol pi~~; WL!illtvJ 
per litter were found significanL for only t\vo of L11 c scvl!n rroducUun 
systems al the 5% level . These two wer e production system one wit l1 7 . 15 
pigs weaned per litter and four with 7 .20 pigs weaned per litter . Si nce 
only two equations were found significan t and these explained only a 
small portion of the r eturns t o management, this would le;:id to the con-
clusion that very lit tle of the varia tion in man~gement return is 
explained by the independent variable. 
Managemenl return vs. p igs weaned per litter :111d pcn:cntngc dc:1 tli I oss 
(Equation lb) 
This equation me asured the effec t of pigs weaned per litter and 
death loss upon management return ignoring the effect of the pr oduction 
system. Thi s equation revealed that the coeff icient for the percentage 
death loss was significant indicating that management r e turn is partly 
explained by the d eath loss . The average dea th loss fo r the study was 
3 . 03% with a range for the systems from 1 .81% to 4 . 58%. The R2 (or this 
equation reveals that approximately 1770 of the variation can be explained 
by these two independent varinbles. 
Management return vs . pigs weaned per litter nnd percentage death loss 
by production system ( Equalion 20 ) 
Production sy stem four, the basic pas ture system, i s the only 
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production system providing an explanation of the effect of death loss 
and pigs weaned per litter upon the var iation in management returns. 
The average pigs weaned per litter and death loss for system was 7.20 
and 1.81% respectively. Therefore, it is generally concluded there is 
no substantial difference in either pigs weaned per litter or death loss 
for the remaining systems. 
Management return vs. feed costs (Equation 24) 
This ~quation measured the effect of feed costs upon management 
return ignoring the influence of the production system. The results of 
this equation indicates that th e regression coefficients were not signif-
icant . It is , therefore, concluded that there are no significant dif -
ferences in feed costs among the thirty-six producers . This equation, 
however, did not account for variations caused by the production sys t em . 
This effect is tested in a later set of equations. 
Management return vs. feed costs by production system (Equation 25 and 28) 
When Lhe dununy va riables for the production systems were included 
in the regression equations, two of these reg r ession coefficients were 
found significant. The feed costs for production systems one and four 
were found to explain some of the variation in management returns. 
Regression e quation 25 measures the effect of production system one 
while regression equation 28 explains the effect of produc tion system 
fou r upon feed costs . Approximately 31% of the variation in management 
returns is explained by the differences in feed costs for production 
151 
sys Ltm ont whertas approximately 32% of the variation is explained for 
production system [our . 
Management return vs. fixed and variable costs (Equation 32) 
The various fixed and variable costs were included in a rL:gression 
equation to measure the effect of these costs upon man~1gcment rcLurn ()f 
the various fixed and vari;ible costs . Thi: cos Ls selec t vJ <m<l in<lepen<lL:nL 
va riab I es in these equations were: total feed cos Ls, cash cxpl'nses , bc.;d -
d ing costs , power ond machine opcraling costs , labor cosLs, pow~~ ~n<l 
madiine fixed costs, .::mcl building and equipment (ixl·<l costs. Ol LlwsL' 
variables, only the regression coeffic ients for building and cqu ipmenL 
fixed costs were statisLically significant . From these data, iL is 
therefore concluded that the management return per hundred pounds 
irrespective of size or production system is solely a function of 
building and equipment costs. It is implied f r om this r egression equa-
tion that th e variable costs are nearly the same for nll thirty-six 
producers. This r egression equation explained 41% of the lotal varia-
tion in management reLurn . 
ManagerncnL return vs . fixed and variable cust: by production sysLcm 
@quations 33 , 36 and 38) 
Including the production systems as dummy variables in the regres-
sion mode l tended to increase the number of significant results or level 
of significance. Equations 33, 36 and 38 explain the variation for 
pnJducL ion sys terns one , four and six. The regression coefficients for 
feed a11<l bedding were statistically significant for equation 33 in add i -
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tion to the previously mentioned building and equipment costs . Approx-
imately 55/, of the total variation in management return is explained by 
this equation . The bedding cost per hundred pounds of pork produced 
for production system one was $ . 03 compared to $ . ll (or tht! sLudy . 
Equation 36 measurt:s Lhc Ln(Juenct! (nr production syslt:111 four . 111 
LhC!Sl' equations, approxima Lely 56'X. o[ Lh l' variaLion is vx p l.d 111 ·d by ll i<: 
in<l~pendcnt variabl es. The regression coef( ici<.•11ls lor lt:~·d, l>vddi11i'., 
a nd building and cquipmenL Uxed cosls \-JC!rt' signifj1:<111L wlit·11 i11cludvd 111 
the model. The average f •ed cosL (or system [our \.Jas $10 . tiJ ct1111p.ireJ 
to a bedding cost of $ . 14 . 
The regression coefficients for feed , bedding, and fixed costs for 
buildings and equipment were also found significant in explainin g the 
variation in management r eturn when included in the regression model 
for production system six . Approximalely 53% of tl1e total variation in 
management return was explained by this r egress i on equa tion . feed cos ts 
for system six wer e $10 . 48 wh ile bedding costs were $ . 06 . 
Management return vs . labor and investment capital by production syslem 
(Equation 50 and 52) 
TI1ese equa tions measure the effect of labor and investment capi t al 
on management r eturn. One of the objectives of this study was to t est 
the difference of labor and investment capital by production systems . 
It was hypothesized that ther e was a signific;mt diffe r ence in the 
rcquircmenls for L1bor and cnpi Lal among t h e production systems . The 
L" L'Sul Ls u( <.>qu aLions SO and 52 le ad to the conclusion that only two 
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produc1io11 ::;yi; l(•fllti wc:n! ~dg11iilc:111t:. Equu li1J11 JO i11Jic:1lvJ lll.1L JI'/. 111 
tit~ varL1Lion in Lill! dependent variable can be cxpl <.d11cc.l by Lllis cqualion 
for proc.luclion sysLem four while equation 52 explained 29% o[ the varia -
tion in production system six . These two equa tions i ndicate Lhat the 
labor input and fixed capital investments for these two systems are 
substantially different than the o ther production systems . 
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ANALYSIS OF OTHER ENTERPRISES 
Cropping Activities 
Since it was an objeclive of this study to place the swine enter-
prise in compelition with other enterprises for the farm resources, an 
analysis of these other enlerprises is presenLe<l. These analyse>s follow 
the same basic outline as Lhe swLne enterprise since management return 
Lo each specific enterprise was needed to make inlra[arm cnmparisons of 
enterprise activili.es. The crop enterprise ana lyses wen' c11mp11tcd [or 
corn, soybeans, and oats. 
Tractor and machinery operat ing and fixed costs for the cropping 
activilies were computed using the hourly costs found in Appendix B. 
Tractor and machine fixed cosls were calculated by assuming an annual 
usage for each machine size. The fixed costs were budge ted from this 
assumed annual usage. In actual praclice, the larger farms would be 
expected to have s maller fixed costs per acre because Lile• fixed cos t s 
would be spread over larger acreages. 
The machinery and equipme11L si~c for all the farms i11 Lhc sL udy 
varied wi Lli the exceplion Lh al all of tlie farms had [our-row planting 
and cult ivation equipment with most farms having two-row corn harvesting 
equipment. The equipment used for soybean harvesting also varied among 
the farms. The tractor and plow sizes also varied among the farms . 
Jn most cases, one tractor and plow could be considered either as six 
or cighL-rllW equipment. Peak seasonal crop labor r equirements during 
Lltc plowing season requin'd the Larger equipment . 
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Truck and auto costs were computed by multiplying Lhe number of 
miles reported by a mileage rate of lOc per mile . 
The land charge for the crop enterprise analyses reflects both 
the opportunity cost of the investmenl and the real esta te taxes per 
acre . Tl 1c opportunity cosl was assumed at $25.00 p<'r acre an<l Lile real 
e state taxes at $5 .00 per acre. 
Other prices used in compu ting LllC' costs a11<l n .'t:11n1s fill' IPullll i11 
Appendix C. 
The data for the crop e11t1::rprisc analyses are pn·sc11tc<l hy the 
four size categories previously used {or ci1e whole (arm analysis . 
These were selected to maintain continuity in the text and no implica -
tions should be made concerning the effect of size upon the differences 
in managcmenl return . Thes e differences a re attributed Lo olher factors 
such as management practices, f e rtilizers, weather , plant population, 
and others . 
Corn 
Table 43 g1ves the cosLs and returns per a cre for growing and har-
vesting corn grain for t he sludy farms. The average return to manage-
ment for the thirty - six farms was $31 . 75 with a range from $32 . 68 to 
$39 . 88 for the four size categories. The high one-third of the farms 
exhibi ted a ma nagement r etu rn of $48 . 64 compared to $31 . 12 and $13.02 
for Lile middle and low one-third , respectively . 
l'hL' ovcrnge variable cost pee a c n.> for the high one-third was 
$42.J:! wliilL' LI H• vo t·ioblc c,1sts fot· t he midd l e a nd l ow on~ - tlli. rd were 
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Table 43. Costs and returns per acre for growing and harvesting cor n 
grain by size classification for the study farms , 1967 
All 
fanns 
0-
250 
acres 
251-
350 
acres 
351-
450 
acres 
Over 
450 
acr es 
Number of farms 36 10 10 9 7 
Returns: 
Gross income $116 . 09 $113.93 $119.30 $111.60 $120 .35 
Costs: 
Seeds 
Fertilizer and lime 
Chemicals 
Tractor operating costs 
Machine operating costs 
Truck and auto costs 
Custom work 
Total variable costs 
excluding labor: 
Labor costs 
Total variable costs 
Returns over variable 
costs a 
Land charge 
Tractor fixed costs 
Machine fixed costs 
Total fixed costs 
Total all costs 
Returns to labor and 
management 
Returns to management 
4 . 49 
18.64 
3.22 
3 . 76 
3.05 
.09 
5 . 08 
38 . 33 
6.91 
45.24 
70.85 
30 . 00 
3.48 
5.62 
39.10 
84.34 
38.66 
31. 75 
4.29 
17 . 14 
2 .43 
3 .31 
4.19 
.10 
3.99 
35.44 
7.00 
42.44 
71.49 
30.00 
3 . 88 
6 . 00 
39.88 
82 . 32 
38 . 61 
31.61 
aReturns to capital a nd management. 
4 . 19 
18 . 65 
3 . 04 
2. 78 
3.40 
.10 
4. 70 
36 . 87 
6 . 75 
43.62 
75.68 
30 .00 
3.15 
5 .54 
38.69 
82.31 
43.74 
36.99 
4.36 
21.38 
2.80 
2.90 
3 . 70 
. 12 
4 . 88 
40.13 
6 . 37 
46 . 50 
65 . 10 
30 . 00 
3 .43 
5 . 36 
38 . 79 
85.29 
32.68 
26 . 31 
5 . 35 
17 . 23 
5 . 13 
3.24 
3 . 74 
.06 
7 . 46 
42.21 
7 . 72 
49 . 93 
70 .42 
30.00 
3.43 
5.53 
38 . 96 
88.89 
39.18 
31 . 46 
$42. 25 and $51.15 p€·r acre. The differences in variable costs can be 
aytributed to slightl y higher labor and tractor and machine operating 
costs for the low one-third farms. 
The differences in management return can be large attributed to 
the differences in y ields per acre. The 11igh one-third far ms had an 
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average yield of 128 bushels per acre compared to 100 bushels for the 
middle one-third and 83 bushels for the low one-third. These differences 
in yield can be partly attributed to the weather factor since some of 
the fa rms received hail damage. Other possible reasons would include 
fertilization rates and insect damage. 
Table 44 summarizes the production and income analysis for the corn 
enterprise. The average return per hour of labor was $9 . 79 with a range 
for the four size categories from $8.28 to $11 .63. Neither of these 
factors tended to consistently increase or decrease as farm size in-
creased. 
The monthly labor distribution for growing and harvesting corn grain 
is given in Table 45. Of interest, the peak labor usage amounting to 
25-30% of the total f or the thirty-six operators occurred in November 
which can be attributed to fall plowing and corn harvesting. Nearly 
all the operators fall plowed after corn harvesting, which in turn 
reduced the labor usage in April. The average total labor usage report-
ed by the cooperators was 4.128 hours per acre with a range f r om 3 .643 
to 4.517 hours per acre. The recorded labor usage declined as farm size 
increased to 450 acres after which the labor usage increased. It is 
possible the economies of scale in the power unit and machine s ize would 
allow less labor per acre for the larger farms compared to the smaller 
units. 
Soybeans 
Table 46 gives the costs and returns summar y for gr owing and har-
vesting soybeans by size classification for the study farms . The average 
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'l'ablC! 44 . Production summary anti income analysis for growing and 
harvesting corn grain by size classifica tion for the 
study farms, 1967 
Produ:::tion: 
No . acres per farm 
Yield per acre (bu .) 
Capital and labor 
efficiency: 
Return per hour of 
labor 
Pe rcent return to 
capilal 
Income efficiency : 
Heturns to management 
per $1 expense 
Costs and returns per 
bushel 
Gross income 
Variable cost 
Fixed cost 
Total cost 
Returns to manage -
ment per bushel 
All 
farms 
164 
102.37 
9 . 79 
5 .16 
.39 
1.13 
.45 
.39 
.84 
. 29 
0-
250 
acres 
105 
100.80 
8.87 
4.92 
.38 
1.13 
.43 
.41 
.84 
. 29 
251-
350 
acres 
145 
107 . 26 
11.63 
6 . 28 
.45 
1.13 
. 42 
. 37 
. 79 
. 34 
351 -
l~5o 
a cres 
202 
95.22 
8.28 
4.01 
. 30 
l. 13 
. 47 
.4 2 
.89 
. 24 
Over 
45(l 
acrc.:s 
227 
106 . 51 
10.77 
5 .65 
.46 
1.13 
.49 
. 37 
.86 
. '2.7 
I , ') 
Table 4S. Labor use distribution for growing and lwrvcsting <.;0('11 
grain b~ size classi.Hcation for Lhe Slud):' farms 1 1967 
0 - 251- 351 - Over 
All 250 350 450 450 
farms acres acres acres acres 
Labor use (hours per acre) 
January . 026 . 016 .011 . 057 . 019 
February .011 . 022 .007 . 015 
March .048 . 037 .039 .054 . 06 'j 
April .395 .424 . J98 . 351 . 405 
May .595 . 713 .595 . •;4 I . ·,2 ·3 
June . '365 .409 . J<J/~ . 278 . J 78 
J11ly .208 . 144 .W2 .1'/L . JI ·3 
AugusL .087 . 101 .091 .098 .059 
September . 246 .153 .162 .230 .437 
October . 772 l.016 .576 .531 . 965 
November l. 253 l . 384 1.294 1. 171 l . 163 
December . 122 . 098 .147 .139 . 104 
Total q . 128 11 • ) l 7 ).916 3 . 643 4.429 
Labor use ( 'Yo of total by 
month) 
January .65 .35 . 28 1 . 54 .4 3 
February .27 .49 . 18 .41 
March 1. 18 .82 1 . 00 I .48 L .42 
April 9.')8 9.39 I 0. I h 9. (i'j C) • 111 
May 14,1,.5 15.78 15. 19 l'.>.02 11. 81 
June 8.82 9.05 10.0b 7.6] 8. ') J 
July 5.04 J .19 5 . 16 4. 7J 7 .07 
August 2. 15 2.24 2.32 2 . 69 J. 33 
September 5 . 93 3 . 39 4 . 14 6 . 31 9 .87 
October 18.39 22.49 14.71 14.58 21. 79 
November 33.02 30.64 J3.04 32 . 14 26.26 
December 3.02 2 . 17 3 . 75 3.82 2.35 
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Table 46. Costs and returns per acre for growing and harvesting 
soybeans by size classification for the s tudy farms , 1967 
Number of farms 
Returns: 
Gross income 
Costs: 
Seeds 
Fertilizer and lime 
Chemicals 
Tractor operati~g costs 
Machine operating costs 
Truck and auto costs 
Custom work 
Total variable costs 
exclud ing labor: 
Labor costs 
Total variable costs 
Returns over variable 
costs a 
Land charge 
Tractor fixed costs 
Machine fixed costs 
Total fixed costs 
Total all costs 
Returns to lnbor and 
management 
Returns to management 
0- 251 - 351- Over 
All 250 350 450 450 
farms 
33 
$84.60 
5 . 06 
.52 
3.15 
2.74 
3.03 
.05 
2.10 
16 . 65 
6 .32 
22.97 
61. 63 
30 . 00 
2.60 
4. 73 
37.33 
60 . 30 
30 . 62 
24 . 30 
acres 
7 
$84.54 
4. 06 
. 34 
2 . 86 
2 . 83 
. 03 
1.86 
11. 98 
6 . 62 
18 . 60 
65 . 94 
30 . 00 
2 . 64 
4 . 58 
37.22 
55 . 82 
35.34 
28 . 72 
acres 
10 
$82 . 93 
5.23 
.67 
3.89 
2 . 77 
3.06 
. 04 
2.88 
18 . 54 
6 .42 
24.96 
57 . 97 
30 . 00 
2 . 76 
4 . 63 
36 . 39 
61.35 
28 .00 
21.58 
acres 
9 
$79 . 45 
3 . 56 
.46 
3 . 56 
2 . 73 
J . 34 
.07 
1.81 
15 . 53 
6 . 42 
21. 95 
57 . 50 
30 .00 
2.55 
5 . 32 
37 . 87 
59 . 82 
26 . 05 
19.63 
acres 
7 
$93.68 
3.49 
, 88 
4. 37 
2 .59 
2 . 77 
. 04 
1.60 
15 . 74 
5. 77 
21.51 
72 .17 
30.00 
2 .42 
4.26 
36 . 68 
58.19 
41. 26 
35 .49 
a Returns to capital and management . 
management return per a cre for soybean production was $24 . 30 with a 
range from $19 . 63 to $35. 49 for the four size categor ies . The average 
management return fo r the high , middle, and low one- third farms was 
$42.65, $26.47, and $7.57, respecrively per acre . The yields for each 
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u[ Lht:s r.: w<.:re )<J bushels, 32 bushe l s and 26 buslH.:Js, r<.:spt:cLivl!ly ior 
Lh<.: high, middle and low one-thirds. It appears , the::re::f orl.! , Lhol tla~ 
y ield pe r acre influences Lhe management r eturn. 
Wher eas Lhe total fixed costs varied litlle among the.: [arms , thee 
total variable costs did vary among Lhc [.arms. Tlw hi gh onL'-Lhi rcl 
fa rms had variable c os ts totaling $3 7 . 55 per acre compart:d Lo $J 7.2U 
and $ 37 . 25 for the middle and low one-third farms. Di.He r e nces in 
variable costs were n oted for chemicals, labor, and Lr:1ctor and in.:i ch in1: 
operating costs. 
the procluclion sununary for soybt:an pru<luct.i.on i s ~.i.vc.·n .i.n Tab I e 4 7. 
Th <.' munthJy labor J.i.stribulion is found in Table 48 . The avc r;1 ge rL·Lurn 
per hour of labor for the s Ludy farms was $9 .62 with .:i r .:ingc from $6.83 
to $14 .15 . The returns per h our of Labor did not follow any d e finite 
trend among the four size calegories . This is explained by th e differ-
ences in the labor usage per acre. Percent r eturn t o capital, likewise , 
did not show any def i nite trend as farm size increased . The average 
percent return to capital was 4 .38% with a range frcim 3 .17 to 6 .25%. 
The total labor usage for soybea n productilm [or th\.! Lhirly -si x 
farms was J . (181 l1ours per acre . Tllv [H.:ak labor n :quirellll'll l lur soylll'an 
prud111:: L i 011 occurred in July when <.111 average of I. 138 h ours J>L'r .'.lcn· wcrl! 
util ize<l . This was due to Lhe intensity of hand \o/ecding done 011 till' 
f.'.lr ms. NeHr l y i.i ll of the pa rL i.cipn n t s lwncl wee ded soybei.lns during mid-
sununer. 
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Ta ble 47 . Pr oduction s ununary and i ncome analysis for growing and 
harvest i ng soybean s by size classification fo r the s t udy 
farms 1967 
0- 2Sl - 3Sl - Over 
All 2SO 350 450 4SO 
farms acres acres acres acres 
Production 
No . ac r es per f.:irm 92 39 78 I O<J J(, I 
Yield per acre 32 . 1J 32.S I J I . (Jli JO. 73 j(, . ()(1 
Capital and L1bor 
efficiency 
Return per hour of 
l.:i bor 9 . 62 10 . 35 6 . 83 8 . 44 14 . 15 
Percent retur n to 
cap i t al 4 . 38 5 . 0S 3. 17 3 . 65 6 . 28 
I ncome efficiency 
Re t ur ns to management 
per $1 expense . 39 . 38 . 45 .30 . 46 
Costs a nd r e tu r n s per 
bushel 
Gr oss income 2 . 60 2 . 60 2 . 60 2 . 60 2 . 60 
V<iriablc COSL . 71 . SS .82 . 8 l . ()() 
F ixe<l cost l. 24 1. 16 I . 2 l) J • JI) I . ()') 
Total cost 1. 95 J • 71 2. 11 2. I 0 1 . <>5 
Returns Lo management 
per bushe l . 65 .89 . 49 .so . 9S 
lld 
Table 48 . Labor use distribution for growing and harvesling soyl.H ans 
bl size class if ica lion for the s tu<l ~ fa rms 1 1%7 
0- 251 - 351- Over 
All 250 350 450 450 
f a r ms n cr es <1cr cs ac r es acrc:s 
Labor US(! (hours per acre) 
Janu<i r y . 002 • ()()'.,! • ()()I, 
February 
Ma r ch . 064 . 050 . 076 . mm • 01+ I 
April . 348 . 366 . 340 . 388 . 299 
May . 657 . 619 . 640 . 721 . 646 
June . 260 .283 . 284 . 282 . 192 
July 1 . 138 1. 125 1 .427 1 . 1.85 .815 
August . 180 . 093 . 281 . 129 . 218 
Sep t ember . 189 . 289 .220 . 1.08 . 138 
Oc t ober . 645 . 720 . 787 . 584 .488 
November . 184 . 125 . 206 . ll s .291 
December . 014 . 014 . 0£0 . 020 
To Lal 3 . 681 3. 684 4 . 286 J . 602 J . 078 
Labor use (% of to Lal 
by month) 
Janua r y . OS . 06 . l 3 
Februar y 
Ma rch l. 73 1. 36 l. 77 2 . 44 1. 33 
Ap r il 9 . 02 9 . 93 7 . 93 10 . 77 7 .44 
May 18 . 1. 8 16.80 14 . 93 20 . 02 20 . 99 
June 7 . 10 7 . 68 6.63 7 .83 6 .24 
Ju ly 30 . 80 30 . 54 33 . 29 32 . 90 26 . 48 
August 4 . 80 2 . 52 6 . 56 3 . 03 7.08 
Scpt L'mbL' L" s . J I. 7 . 84 5 .13 3 . 00 4.48 
l h_: l L)bl' r 17.49 1. 9 . 54 18.36 16 . 2 1 15 . 85 
N l)V(? t11b<!r 5.20 J . 34 4 . 8 L 3 .19 9 . 45 
necl'mbcr . J7 . J8 . 46 . 65 
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Oats 
A wider variation in the costs and returns was noted for oat pro -
duction than either cor n or soybean production. The costs and returns 
for oat production are given in Table 49. The average management r c: turn 
for the [arms was $ . 22 per acr e. The range in managc:nenL rc.;Lurn f or 
the.; farms wns from $35 . 05 to -$46.51. Till' li!gh ont:-Lhirtl Jt1rms rl'p t> rLc:<l 
a management return of $18 . 02 per a cre compart·<l L1J $ . l1J allll - $~J . '.J/ l 11r 
each acre J or Lile mi<ldlc an<l J ow t:hlr<l (.irms . 'J'hL· I ;1q;e ti i l I l ' 1v111..: v~; in 
management rc>turn can be attribuLcd Lo <li[[ercnccs in yi.L•l<l:; and v.iri-
able costs. The variable cos Ls for Lhc low one-thir<l [arms wen· $2l1. 96 
per acre while the middle and upper one -Lhird farms reported $19.44 and 
$13 . 92, respectively. The yields repor ted were: upper one - third, 92 
bushels; middle one-third, 82 bushels; and low one- third , 59 bushels 
per acre. Thus , the higher variabl~ cost per acre combined with the 
lower yield for the low one-third farms resulLcd in a lower man.igcnwnL 
reL11rn for Lhcs c than for Lhc mi.dd I c or uppt·r one- Lh ird f <.U:ms . 
Labor and Lr actor and machine ope ra Ling cos ts accnunt~c.I 1 llr Llw 
L.irgcsL differences in th~ variable cos ts . The.• low onc -Lhirc.1 fo rms lwd 
an avl:!ragc labor cost o[ $8 . 17 per acre compared Lo $4.62 per a cre f or 
the high one -thir d fa r ms . Tractor and machine oper ating costs, on Lhc 
other hand, varied from $4 . 04 per acre to $5 . 61 . 
Table 50 shows t he pr oducl ion summary and income analysis for 
growing and harvesting oats while Table 51 gives the monthly labor dis-
tri bt1tion [or oat pr oducLion . The return per hour of labor and the per -
ce nt rcLut·n Lo capitn I variPd con s iderably (or oat production . The range 
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Table 49 . Costs and returns per acre 
by size classification for 
Number of farms 
Returns : 
Gross income 
Costs: 
Seeds 
Fertilizer and lime 
Chemicals 
Tractor operating costs 
Machine operating costs 
Truck and auto costs 
Custom work 
Total variable costs 
excluding labor 
Labor costs 
Total variable costs 
Returns over variable 
costs a 
Land charge 
Tractor fixed costs 
Machine fixed costs 
Total fixed costs 
Total all costs 
Re turns to labor and 
management 
Returns to management 
All 
farms 
18 
$49 . 90 
4 .63 
2.30 
3 . 00 
2 .02 
. 06 
.86 
12.74 
6 .30 
19.04 
35 .35 
30 . 00 
2 . 71 
4 . 57 
37.28 
56 . 32 
.22 
- 6 . 42 
for 
the 
gr owi ng and harvesting 
study f arms, 1967 
0-
250 
acres 
5 
$56.78 
4.57 
2 . 70 
2.44 
1.81 
.11 
11.63 
5 . 34 
16 . 97 
44.25 
30 . 00 
2 . 09 
4.07 
36.17 
53 . 14 
8 . 98 
3 . 64 
251 - 351-
350 450 
acres 
3 
$54.16 
3.74 
3.26 
2 .83 
2 .41 
. 06 
1. 71 
14.01 
3 . 56 
17 . 57 
39 . 93 
30 . 00 
2.54 
5.74 
37 . 28 
54 .85 
6 .21 
.69 
acres 
4 
$59 . 96 
6.14 
1.49 
3 . 58 
1.40 
. 04 
1.47 
14 . 12 
6 . 69 
20 . 81 
24. 79 
30.00 
3.35 
2 . 98 
36.33 
57 . 14 
9 . 51 
2 .82 
oats 
Over 
450 
acres 
6 
$44.90 
4 . 07 
1. 76 
3 . 15 
2 .44 
. 04 
. 25 
11.18 
7.76 
18 . 94 
34.37 
30 .00 
2 . 85 
5 .47 
37.32 
56 . 26 
- 3 . 60 
-11. 36 
aThis figure al so represents the returns to capital and management . 
lbb 
Table 50. Production summary and income analysis for growing an<l 
harvesting oats by size classification [or Lhe sLudy 
farms 1967 
0- 251 - 351- Over 
All 250 350 450 450 
[arms acres acres acres acres 
ProducLion 
No . acres per farm 12 J 6 10 9 15 
Yield per acre 76. 77 80 . 76 83 . :.n 81 . L~ 7 6 lJ . O'J 
Capital and labor 
e ( [i Cil!nc.:y 
Rel urn per hour of 
lobor 2 . 44 2 .49 1 . Liu J . H(, L . L3 
Percent return LO 
capital . 54 1. 33 . 16 . 11 - 2 . 21 
Income efficiency 
Returns to management 
per $1 expense .01 . 15 . 01 . 03 . 13 
Costs and r eturns per 
bushel 
Gross income .65 .65 . 65 . 65 . 65 
Variable cost . 25 . 21 . 2 J . 26 . 2 7 
Fixed cost .49 .45 .45 . 45 .54 
Total cost . 74 . 66 . 66 . 71 . 7J 
Returns to management 
per bushel . 09 . 01 . OJ . 06 . 06 
in return per hour of labor was from $1.46 to $3 . 86 per hour while per -
cent return to capilal voried from - 2 . 21% to 1 . 33% per acr e . The average 
relurn per hour of labor was reported a t $2.44 whi le the average percent 
relurn to capital was computed at -.54%. 
The range in the labor usage per acre for oat production was f r om 
2 . 977 hl>urs per acre [or 25 1-350 acre farms t o 4 . 541 hour s per acre for 
l t> 7 
Table 51. Labor use distr ibu t ion for growing and harvesting oats by 
size classificalion for the s tud:t fa r ms 1 1967 
0- 251- 351- Over 
All 250 350 450 450 
farms acres acres acres acres 
Labor use (hours per acre) 
January 
Febr uary 
Ma r ch . 466 . 554 . 3 IH . ') ,,, . j') ., 
Apr i 1 . 263 . JSU • l:LO . () /J . ') ( )/1 
May 
June . 018 . 017 . 048 . 007 
July 2 . 258 1 . 958 2 . 16] 2 . 282 2 . 627 
August . 903 l . 320 . 06] 1 . 172 1 . 055 
Sep t ember . 048 . 176 . 017 
October . 016 . 036 . 029 
November . 002 . 009 
Dec ember 
Total J . 974 4 . 250 2 . 977 4 . l 26 4 . 5ld 
I.a bor USt' (% of to Lal by 
mon t h) 
Janl1ary 
February 
Mar ch J 1. 88 13 . 04 12 . 70 J3 . 96 7 .81 
Apr il 6 . 32 8 . 38 4 . 03 l. 75 11 . 10 
May 
J une . 55 .40 1. 61 . 17 
July 57 . 97 46 . 07 72 . 66 55 . 31 57 . 85 
AugusL 21.20 31 . 06 2 . 12 28 . 40 23 . 23 
September 1.58 5 . 91 . 41 
October .46 . 85 . 97 
November • OS . 21 
IJcct>mber 
luS 
the over 450 acre farms . The average for the study was J . 974 hours per 
acre . The peak labor usage for oat production was during July when the 
farms averaged 2.258 hours per acre . This is due to the grain harvesting 
methods and, in many cases, the straw harvesting <lone on the fa rms. 
Livestock ActiviLies 
Beef cattle feeding 
Records were obtained from twelve cattle feeding opcr.:it i on s , an<l 
Table 52 gives the costs and returns sununary for thes0 operations . The 
cattle feeding operations varied in size , type of cattle fed, fveding 
program, and feeding facilities. Ten of the twelve operations \vere con -
sidered low mechanization since the feeding equipment consisted of ci Lher 
self- unloading wagons, hand feeding, or sel(-fec.'dcrs. The operations 
with high mechanization utilized an automated feeding system . rour of 
the twelve operator s followed a grain- high silage feeding program while 
the r emaining eight were primarily a grain-hay feeding program. In 
addition, four of the twelve fed calves from 500 pounds to approximately 
950 pounds while the remainder fed yearlings from 750 pounds to 1050 
pounds. These differences were not distinguished in making the analyses, 
but, ncvci:-thelcss, these records are indicative of some cattle feeding 
Jff<tcl i cc~ [OULld on Iowa farms . The average r eturns tu i 11vcs tmcnt and 
ma1wgemcnL fo r thc I~1 rms was $3 . 18 per hundred pound s produced while the 
aver age I0ed cost for the farms was $15 . 35 . Labor costs accounted for 
$1 . 26 per hundred pounds produced while the actual labor hours were . 74 
hours . 
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TabJ c 52 . Bee:[ feeding costs and returns per hundred pounds 
produced and per head marke Lcd for Lhc study farms , 1967 
Number o( (arms 
Total produclion 
ToLnl weight increase per head 
Returns: 
Total returns 
Costs: 
Feed grain 
complete feeds 
supplements 
premixes and additives 
salts and minerals 
roughages 
Total feed 
Livestock expenses 
Bedding 
Tractor operating expenses 
Machine operating expenses 
Auto and tru ck expenses 
L.lbor cos ts 
Total variable costs 
Returns over var iable costs 
Tractor fixed costs 
Machine fixed costs 
Total fixed cos ts 
Total costs 
Returns to investment and 
management 
Feed r equirements: 
Grains (corn equivalent) 
Complete feeds 
Supplements 
Premixes and add itives 
Salts and min •rals 
Roughages and silages 
l.<.i bor hours 
Returns per $100 feed [eel 
Net i ncome pe r $1 expense 
Per hundred 
pound s produced 
12 
758 . 28 
$ 21. 34 
10 . 61 
2 . 57 
.04 
2 . 13 
15 .35 
. 63 
. 08 
. 28 
. 05 
. 05 
1.26 
17.70 
3 . 64 
. 23 
. 23 
. 46 
18 . 16 
3 . 18 
571.37 
40 . 21 
I . 02 
377 . 03 
. 74 
I 39 . 02 
.18 
lbs . 
lbs. 
lbs . 
lbs . 
hr s . 
Per head 
ma rketed 
12 
J5J 
477 l bs . 
$ 158 . 29 
62 . 27 
12 . 49 
. 37 
l.J . 07 
88.20 
3.48 
. 26 
1.28 
. L•4 
. I 7 
6 . 48 
100 . 31 
57 . 98 
1. 18 
1. 08 
2 . 26 
102 . 57 
55. 72 
48 . 04 bu . 
193. 02 lbs . 
l l. 27 lbs . 
. 91 tons 
4 . 32 hrs . 
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LINEAR PROGL{AMMING ANALYSIS 
A linear programming model was developed to furthe r analyze the 
swine production systems found on the study farms. The purpose of the 
linear programming analysis was to measure the cconom;.c importance o( 
the swine en t e r prise when placed wi thin the total fa rm con t ext and i n 
competition with other activities for the use of farm resources . The 
swine enterprjse was allowed t o compete for the available fa rm resources 
of land, lobor , and capital . Ma nagement wa s not included as a r t.:sour ce 
s ince the input-output coef[icients in the model reflect the l e ve l uf 
management . 
Linear programming enables the agricultural economis t to consi<ler 
many differ enl fa rming activities for a (arm plan and wi ll then maximize 
profits f or that plan subject to an objective f unction and imposed 
resource restrictions . The solution of activities in the farm plan will 
maximize the return to fixed c osts and operator- family labor. A more 
complete discussion of linear progranuning and it s applications to farm 
planning is found in Beneke and Saupe (3) and Heady and Chandl er (12). 
Descriptjon of the Model 
A typical f arm situation in the s tudy area was s imulat ed for th e 
linear programming model ra ther than progranuning a particular farm . 
Following this procedure allows more general r e commendations to be made 
for swine farms instead of a s pecific situa t ion imposed by programming 
a particular farm . Programming one s pecific farm merely indicates the 
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optimum activity and r esource mix for that farm subject to the r esource 
r e straints, objective function, or subjective r estraints imposed. The 
simulation technique, on the other hand , allows more generalizations of 
activity mix and resource use to be made for all swin~ farms . 
The farming situation simulatecl for this study u~ed the ~vcragc 
input-output and price coefficients collected f rom the sampled farms 
whenever possible . Budgeted coefficients were used a5 needed . 
The seven production systems were all included in the general linear 
progranuning model. For each solution, however, only one production 
system was allowed to enter. All production systems, but one , then were 
precluded from the solution . The general model becomes seven different 
specific models each with a different swine production system but with 
the same cropping activity alternatives and subject to the same resour ce 
restraints except those imposed by a production system . 
Resour ce restrictions in the model 
Land The simulated farm was programmed assuming it contains 320 
total acres of which 311 acres are sui table for cropping. The remaining 
nine acres account for farmstead space, roads, and waste . 
The primary soil type found in the study area is the Clarion-Webster -
Nicollet soil associationa, and therefore , only one homogeneous soil t ype 
was assumed for the s imulated fDrm. Furthe rmore , it was assumed that this 
land is suilable for continuous cropping. A rotation was considered as 
8 Source: (42) . A sample description of the soil types within this 
soil association can be found. 
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an alternative to continuous cropping . 
Labor 'fh(! labor i:;upply for Lht· :.drnu 11-1l Jon m()(IL-1 wa~ dL· 1 i1wJ <1s 
Lh(! averagl! monLhly opl!rator a nd f.:1mj ly labor usage rcport(!d <luring the 
year by Lhc cooperators . The average annual labor su1,ply for each monLh 
was as follows : January -- 181.55 hours; February -- 229 .84 hours; 
March -- 232.90 hours; April -- 294 .43 hours; May -- 331.48 hours; June 
300 . 58 hour s; July -- 368 . 30 hours; August - - 265 . 54 hours; September 
282 . 57 hours; October 343 . 97 hours; November -- 361 . 43 hours; and 
December -- 218 . 75 hours per month . Additional labor hiring was con -
sidered as an alternative in some solutions . 
Operating capital The operaLing capiLal restraint fo r the 
simula ted farm was determined from thc average fl!cd and live1:1Lol'.k inven-
tory for the study fanns, which was calculated at $40, 317 .00 . 
Swine facilities Adequate swine facili t ies were assumed for 
each production system. This includes either a twenty-stall central 
farrowing house or portable pasture units for twenty sows . The 
growing-finishing units were assumed to provide adequate space for two 
hundred lllllrket hogs at any one time . Excess capacity in gr owing - fin -
ishing faciJ ities existed for mos t production systems . For some solu-
tions, additional f acilities could be added . 
Machin~ry and equipment Adcqu;1te machinery and equipment we r e 
assumed in Lhe model for this size farm . This includes the complement 
of machinery needed for conventional four-row tillage . No additional 
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investments in machinery and equipment were deemed necessary. If the 
fa rm size were enlarged, the additional investments in machinery and 
equipment would be needed. 
Activities considered in the model 
Various sets of activities were included in the naodcl [or labor 
accounting; an operating and fixed capital accounting; crop raising, 
harvesting, feeding, and selling; swine raising and selling; and capital 
investments for the swine enterprise . These activities represent the 
various alternatives available to the program. 
Swine labor and capital a ccounting activities Separate account-
ing activit ies were used for accumulating the labor hours and capital 
usage for the swine enterprise apart from the other enterprises. These 
activiti es aid in determining the capital -labor substitution. for thc 
swine enterprise . 
Labor hiring activities Labor hiring activities were included 
in the model for hiring additional hourly labor by months . These activ-
ities were not always included in the solution and were added to the 
program at a cost of $1 . 50 per hour. 
Operating and f ixed capital borrowing Borrowing activities when 
included in the model allowed operaLing or fixed capital to be added to 
the progr11m. Operating capital was added at 7% interest and fixed capital 
al 6% interesL. 
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Crop raising , harvesting and selling Three continuous cropping 
activities and one rotation were included in the model . The continuous 
cropping activities were continuous corn, continuous soybeans, and con-
tinuous oats . The rotation considered was a four-year, corn - corn-oats-
meadow rotation . The four-year rotation provided pasture for those pro -
duction systems requiring it. The program did have the alternative of 
making hay and then selling it in order to utilize the meadow . 
Selling activities were provided for each crop raised . Corn could 
be sold at $1 . 10 per bushel, soybeans for $2.60 per bushel , oats for 
$ . 65 per bushel, and hay for $18.00 per ton . In addition, a corn buying 
activity was included at a cost of $1 . 13 per bushel . 
The yields assumed in the model are: corn - - 102 . 37 bushels per 
acre ; soybeans -- 32 . 33 bushels per acre; and oats -- 76 . 77 bushels per 
acre . 
Swine activities Seven different sets of swine activities were 
included in the model each representing a different production system . 
Seasonal swine raising activities included provisions for farrowing a 
sow and her litter and raising a market pig . The input-ou t put coeffi -
cients used were the averages collected for the seven production systems . 
Selling activities were provided for seasonal selling of hogs. The 
prices used for the seasonal marketing are: winter - - $18.03 per cwt . ; 
spring -- $18 . 66; summer -- $21.80; and fall -- $17 . 90 . 
Capital investment in swine buildings and facilities Ad ditional 
investmcnL activities in farrowing and growing-finishing facilities were 
considered in some of the solutions for the seven systems . The coeffi-
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cients represcnl the replacement costs found in the swine analysis 
sccliun . The annual cost was determined for each investment, and this 
represents the net price Lu the program . 
Solutions to the General Model 
Situation: no additional labor hiring or capital investment 
Using the technical coefficients collec t ed from the study, the 
first solutions to the general model were r estricted to the labor supply 
determined f r om the actual repor ted hours . In addition, no additional 
investments were considered . The solution of the general model for each 
of the seven production systems is shown in Figure 19 . 
The quantity of labor and capita l used depended upon the production 
system utilized . The mor e confined systems r equired fewer hours of labor 
but more fixed capital than the lesser confined systems . In addition , 
the tota l confinemen t producti on system required an additional $466 . 17 
fixed capital to meet t he needs demanded during the year. 
The cropping sys tems varied among the solutions to the general model 
which is caused by the peak seasonal labor requirements for bo t h cr op and 
the livestock production. Since both ac tivities are extremely pr of i table, 
the program selected that combination of these two enterpr ises that maxi-
mized profits. The cropp ing programs consisted of primarily co r n and 
soybeans . The ratio of one to the other varied depending upon the labor 
r equi r emen t s fo r the swine production systems . The C- C-0 -M rotation 
came into the solution only when pasture was needed for a pr oduction 
system. The model assumed that the pasture would be entirely util ized 
Mult iEle-l !teer S'.Stems T1.:J·li·• er s\·s:c~s 
"'· ~ S-F 
l'artia: Par:.a. ·..; ·S Partial ~ -r 
Tota l Partial con fl r.emen l co::finCl'K'nt Partial cor,f i neme·" t P:irt !al 
con finement con [ inement pasture p:ist•.r e confineoer:t pas cure conf 1nement 
2 3 :. 5 6 7 
·- i. ~ la or ·•Sl:d t>. '.ll!Jr.t• s (t.:>:a: ~.OU::-3) '. 
~a r ar, 35. B 39.67 46.22 35 . 33 5'1 . 37 l,l. 04 25.4b 
Fe .. r •i.ar :1 32 .CH 4B.9d 41. i6 5 l. 37 38.97 5 0 .04 )2 .!\ 7 
!"arch 31 .39 44 .61 56.l.7 25. ii. 33. 11 61.53 4'.! .Oo 
Apri I 3d.OO 3A.65 41.08 2?.31 2 ... 31 53. 02 42.66 
''a~ 26.56 2 7. 03 36.28 34.59 37.t.9 !.0.b) 3 .. _ 12 
J ff I? 40.B:i 34.38 34.83 63.42 29.60 44.60 4b .64 
Ju 11 32.23 32.ll 36 .53 39.15 48.55 30.91 31>. a· 
A'=' sr 34. ~) 45.01 4 l.10 33. 3 • 3 '.l . )b 44.16 4 3. 9 • 
.:t,;pt t.: .... ' £:-r 35 .. ~,, 3<J.!.? 38. 32 2::1. 20 2o.65 55. 64 4S.5o 
C't.lu- er 44.40 35. 24 24. 73 25 .5 7 2 J. 74 35. -9 Jo.37 t-' -...J 
"L.>· ..... :1 e:- 2~.S2 4).61 25.58 39. '.!9 32. t.2 3t:. .L l 2<J. 2 7 O' 
~\,;C<i: :u1·er 27. 94 62.71 l~ .16 56.9!. 3• .;~ J 0.20 55.bl 
:. ,1 s·. i · e CB;> H a l i...""'ed 
,·pera .. 1"~ 3632. 4() 4263.37 36~ •. 74 2049 .15 212':>.00 135 5 .36 1428.4 7 
f 1xed 6411. 17 3223. 60 2 il5.2o l39C. 74 2-b3 . 64 2805 . 74 l82o.J7 
: ..... ta l <lll! ~ar s cf ca pital ~orrow!!d 
l ;ier .c i1g 
71 x1:d :..;o. 17 
Cr. 1·111 r!l $ st em 
( "-'""'!.. "'lu.l:JC\ 1,,..~r!l 20· . 91 1°1.% 1.;q .84 I "2. 52 !JQ.17 191. 4!. 2fl'J. lo:! 
t nt.~L:S St.!' '"'tJ"S ~5. 3) I.<;. . 0::! '<l.09 l 11 •JI !·1J . Jo i r .01 l 0.1:> 
'.•' L1 • V\..S -..'a' s li . ib l ... J 1 4. llo 
t:..Jrn-C..._,rr - 'a ts-~·~aJ. ... "'' 
Cr:. " .. ca.;~ 15.52 ! c;.:) 
5. <,4 
'a· s .:i ~ rc.:.:.: ~ 7. "6 9. ";)(l 2. ') 
• <..old .... a ~1 1,,..u~e I, ,Q 9.6 , 2.; i 
n1..ltfo le-!i tter s-.st~ Two -l !tter s ,·scems 
\; -s S-F 
Part: ia! Partial ,,_'-S Parcia l S-F 
Total f'artial cc~( ineme:it c.x-. fineoent Partial conf inemer.t Paro a I 
c unflncment conii.:1emen\: pas t u re pasr ·.ire confinement pas ture conf1neoe1.t 
l 2 3 4 5 6 1 
C..>r·1 s clo r '>u. ) 13621.72 11 750. 46 12e-s. 32 l 60C9 .'.!l 9824 .98 18460 . 99 165:1. \>5 
S.:i :..ea- s s.:i l '.I ( ';;.) 2 758 . 69 3847.91 2912 . i4 3:'35.23 530 1. 4J 3481.06 3238. 20 
f " . s s.:;11 ( :.u.) 136 3. 89 596 .28 ; 3-.2a 1100. 31 228.12 35- . )l 
Ha;; s ..>l d ( con s) 
sw •. 1e p r O!;?'a::I 
S°'"' s ta r r .,wed w _:::~r 2'1 . 00 20.00 20.00 20.00 20.00 
s p r1 r~ '.!0. 00 14.60 20.00 20. 00 20.19 
S•.!mme!" 20.00 14.52 l - • 15 l~ .32 20.00 
fall 14. 9 7 ~0.00 20. 00 19.7 - 19 .1 5 I-' 
L'-'l . r..:rk t:tcd 335. 94 2~5 .52 301. 14 31". 63 J48 .49 " 1> .·ter " s-r i. ~ 25 L. 40 351.BS 351 . 29 329. 48 3% .9'l 
s :.re:- 335. Q4 3 5 1.8~ 351 . 2 ~ 3~7.d4 346 .49 
fall 33 5 . 94 25b.89 35 L. 29 333.2 7 3~2. -9 
T a : :na C.:11 r.E: a ..,d equ .pe><. :" l fixtd COS lS 33)b . 'l0 3238 . 72 3255.75 3150. 20 2930.84 3265.46 3315.li 
T~t a l r-ui!':! ~n~ &:1d i ::ipro·. ~c:c::'.t ~iJ<C:t.! cos:s 2)53 . 5 3 1883.L.J 1-c .: o l ~c-. L 7 2090. 71 1883.84 ios-.E: 
~alt . c 'l t.1~ pr..,gr a."1! 310-2 9t. 2:>80? . l.i! 3216e.OL. 2c.637 . 65 2 7420.66 28625.67 20552.55 
App ~.Ji< ; mdte :ie· r:ini i:l~~c: 2;, l 02 .51 22•)74. 33 2~59".09 2 :1J .28 ~4439 . 8 2 21866 . Ji' lS7::3 . -S 
: i ~t: rt:" t ') . (Corti cc ) 
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by the swine enterpr ise, and therefor e, no hay was harvested from any 
of the pasture. However, one crop of hay may be possible from the 
pastur e used [or swine pr oduction, but this was not considered in the 
mod el . 
Since the livestock activities in the solution did not require all 
of the feed supply , co r n and oats were sold through selling activities 
i n the program . If the solutions required r aising any oats, it was 
automatically sold by the model since the pr ice ratio of oats to corn 
wa s mor e f avorable th an the feed conver sion ratio of oats to corn . The 
feed va lue of oats was consider ed at a 2:1 ratio ; that is to say, the 
feed va lue of t wo bushels of oats is considered equivalent to one bushel 
of cor n . 
The approximate net farm income when the seven production. systems 
were included in a solution of the general model varied by $5800 . 00 . 
The appr oxima te net fa r m income was calculated by deducting the fixed 
costs from the value of the program since the value of the program is 
the net retur ns over variable costs . 
The r ange in the net farm income was from $19,789 . 75 to $25 , 595 . 09 . 
The net farm income for each system is given as follows: system one - -
$24,102 . 51; system two - - $22 , 074 . 33; system three -- $25 ,595 . 09; system 
four - - $20,163.28; system five -- $24,489 . 82; system six - - $21 , 866 . 37 ; 
and system seven -- $19 . 789 . 75. 
Either the farrowin g capacity or the labor supply limited the por k 
pr oduction in the model for these solutions. During the win t er, spring , 
and summe r fa r rowing per iods, the capaci t y of the farrowing house limited 
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swine production; whereas, during the fall, it was limited by the avail -
able labor supply. Since these resources were totally exhausted by the 
model, Figur e 20 presents the appropriate shadow prices fo r these 
resources . Income penalties are also given for activities not in the 
solution. 
A shadow price of a scarce resource is interpreted as the marginal 
value productivity of that resource. That is to say, the marginal value 
productivity is the addit ional value added to or subtracted from the 
program by adding or subtracting one unit of that scarce resource . The 
marginal value product of land varied from zero to $60 . 00 per acre. 
The zero marginal value product indicates that not all the land was used 
in the solution. One solution indicated that 2 .52 acres should remain 
unused, but for all practical purposes , all the land would be utilized . 
All other solutions used the entir e land resource. 
The marginal value productivity of labor varied from about $ . 25 per 
hour to $91. 78 per hour depending upon the month . August and November 
labor were generally more limiting in the solutions than the labor in 
any other month . The high labor requirement for corn harvesting and 
fall plowing resulted in the scarcity of November labor while the high 
overhead requirements in August left little labor available for live -
stock Gnd crop production. 
The fa rrowing house capacity generally determined the level of hog 
production in the general model and once this resource is totally 
exhausted, the shadow price indicates the profitability of adding 
another unit of the limiting r esour ce . As shown in Figure 20, the 
J u l; la~o r h irin~ 
.~.-~·-st l a !>or hi r .r. 
o~to~er l a~or hiri g 
So·:ember l a~o r hi r ~~ 
l.a-,d 
La!>o r J t. l ~· 
...... gust 
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so~uii.er 
( a rr.;iw1n\\ space wint~r 
spru1~ 
s ,me.er 
fa 11 
Income 
3. 63 
Shadow 
To t al Pn ~ia l 
confinement co,f~,eme:.t 
l 2 
pena l ties fo r activities not 
3. i; 3 30 .84 
52 .3~ 54 .04 
l . l !. 
prices [ o r r e sou r c"s : otal ly 
31. 34 
5 . 13 32.35 
53.o9 55. St. 
2 .bl. 
l.'..2 . £.E L~l. Oc 
9::: .55 
72 .t' b ., -. ..... -
- I• ... I 
1-·-s - . 
Partia l P<1rt1al lo:- 5 ?a r:ial 
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) 4 5 6 
i n the s o l u t ion 
• tO 
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marginal value product for winter farrowing space ranGed from $1.98 to 
$173.07 per stall capacity indicating that additional investment in 
farrowing facilities may be extremely profitable . The spring farrowing 
shadow price was less favorable with a range from $57 . 22 to $124.81 per 
stall capacity while the summer farrowing space marginal value produc -
tivity varied from $1 . 97 to $72.86 per stall capacity . The falJ fur-
rowings generally did not enter the solution at the maximum lC:!vcl for 
all the systems since the resources were more profitably used f or crop 
production. This is attributed to either the low hog price during the 
spring months or the high labor requir ement for crop production in the 
fall or both . In one solution, however, the fall farrow i ngs entered at 
the maximum level with a r esulting shadow pr i ce of $106.76 per stall 
capacity . 
The growing-f i nishing space was not limited in these solutions 
since excess capacity existed . The growing-finishing facilities assumed 
a capacity of two hundred head at any one time. 
The income penalty shows the amount of increase or decrease in the 
value of the program if one more unit of an activity were allowed to 
enter or exit from the solution . In most cases, the extreme profitability 
of adding labor should be noted since the value added to the program 
would range from $3.63 to $90 . 28 per hour of labor added as shown in 
Figure 20. 
Table 53 gives the range sensitivity analysis for selected activi-
ties and rcsourc~s in the solution when no additional labor h i ring was 
considered. Examp les interpreting the results are given below . 
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Table 53. Range sensitivity analysis for activities and r esour ces in 
the solution when no additional l abor hiring or capital 
inves tment was considered 
Activity 
or resour ce 
Lower limit 
Statusa Upper limit 
Lower activity Unit cost Upper cost 
Upper activity Unit cost Lower cost 
Production system one 
Land 
Augus t labor 
November 
labor 
Continuous 
corn raising 
Continuous 
soybean 
raising 
Winter hog 
selling 
Spring hog 
selling 
Summer hog 
selling 
Fall hog 
selling 
UL 
UL 
UL 
BS 
BS 
BS 
BS 
BS 
BS 
None 
311. 00 
None 
265 .54 
None 
361 .43 
0.0 
None 
0.0 
None 
0 . 0 
None 
0.0 
None 
0 . 0 
None 
0 .0 
None 
297 . 06 
329 . 01 
251.63 
278 . 35 
254 .51 
438.21 
103.09 
211. 03 
72.47 
204.16 
198 .50 
335.94 
181 . 72 
287 .53 
234.85 
335 . 94 
219 . 58 
335.94 
Production system two 
Land 
August labor 
November 
l abor 
Continuous 
corn raising 
Continuous 
soybean 
growing 
UL 
UL 
UL 
BS 
BS 
None 
311. 00 
None 
265 .54 
None 
361.43 
o.o 
None 
0.0 
None 
aUL upper limit in the solution. 
BS basis in the solution. 
LL lower limit in the solution. 
305 .10 
326. 96 
241.23 
274.71 
333.60 
401. 72 
165 . 06 
195.47 
113 .43 
145. 94 
- 3J . 34 
31 . 34 
5 . 13 
5 . 13 
. 47 
. 47 
.48 
22 .83 
- 33.96 
. 42 
4 . 34 
Infinity 
. 36 
1.39 
8 . 48 
Infinity 
5.87 
Inf init y 
- 25.27 
25 . 27 
- 32.35 
32 . 35 
2 . 64 
2 . 64 
2. 73 
- 42 .01 
- 17.05 
2. 73 
- 37 .81 
14.50 
- 50 . 61 
- 16- . 23 
13. 69 
Infinity 
18 . 30 
20 . 05 
12 . 52 
Infinity 
12 . 03 
Infinity 
- 40 . 06 
4 . 68 
- 33 . 70 
- 13.92 
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Table 53. (Continued) 
Activity Lower limit Lower activity Unit cost Upper cost 
or resour ce Statusa U22er limit U22er activit;r Unit cost Lower cost 
Winter hog BS 0.0 188.98 1.10 16 . 93 
selling None 351.87 4.46 22.50 
Spring hog BS 0 .0 256 . 67 J. 54 17 . 12 
selling None 351.87 Infinity Infinity 
Summer hog BS 0.0 0.0 6.88 14 . ll 
selling None 351.87 Infinity Infinity 
Fall hog BS 0.0 49.96 2,08 15 .82 
selling None 351. 8 7 . 77 18 . 67 
Production system three 
Land UL None 286 . 69 - 54.95 
311. 00 335.65 54.95 
August labor UL None 236 . 92 - 57 . 50 
265.54 270 . 31 57 . 50 
November UL None 240 . 04 - 11.43 
labor 361.43 416 .20 11.43 
Continuous BS 0 , 0 81. 75 - 12.83 - 50.16 
corn growing None 204.64 -111 . 11 73 . 78 
Continuous 
soybean BS 0.0 61.68 - 47. 01 - 63 . 66 
growing None 203 .47 - 12.24 4.41 
Winter hog BS 0 . 0 0 . 0 5.46 12 . 57 
selling None 351.29 8.04 26 . 07 
Spring hog BS 0 . 0 126.24 6.07 12 . 58 
selling None 351. 29 Infinity Infinity 
Summer hog BS 0.0 0 . 0 9.85 11.15 
selling None 351. 29 Infinity Infinity 
Fall hog BS 0.0 227 .55 3 . 26 14.64 
selling None 351. 29 Infinity Infinity 
Production system four 
Land UL 0.0 302.92 - 60 . 00 
3ll. 00 338.90 60 . 00 
August labor UL 0.0 220 .83 - 31. 73 
265.54 267 . 12 31. 73 
November UL 0.0 251. 39 9 . 19 
labor 361.43 379 . 63 9 .19 
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Table 53 . ~Continued2 
Activity Lower limit Lower activity Unit cost Upper cost 
or resource Statusa u eeer limit Ueeer activit;t Unit cost Lower cost 
Continuous BS 0 . 0 76 .19 - 10.49 - 47 . 82 
corn growing None 203.39 45 . 95 8.62 
Continuous 
soybean BS 0 .0 18 . 01 - 39. 72 - 56 . 37 
growing None 201.28 9 . 99 6 . 66 
Winter hog BS 0.0 o.o 4 . 48 13 . 55 
selling None 316 . 63 - 21.03 39 . 06 
Sununer hog BS 0.0 226.08 7.61 13 . 39 
selling None 327.84 Infinity Infinity 
Production system five 
Land BS None 308 .48 8 . 97 
311. 00 357 . 13 .81 
August labor UL None 256 .22 - 35 . 47 
265.54 268.30 35.47 
Cont5.nuous BS 0.0 130 . 17 4.98 - 42 . 31 
corn growing None 132.80 . 77 36 . 56 
Continuous 
soybean BS 0.0 161. 98 1.02 - 17.67 
growing None 163.98 4 . 91 - 12 .56 
Winter hog BS 0.0 330.43 .u 17 . 92 
selling None 348 . 49 Infinity Infinity 
Summer hog BS 0 . 0 329.20 .11 20 . 89 
selling None 348 . 49 Infinity Infinity 
Production system six 
Land UL None 309.31 - 52.18 
311. 00 313 . 07 52 . 18 
August labor UL None 236. 78 - 71. 61 
265.54 265 . 87 71. 61 
November UL None 232 . 96 - 12 . 65 
labor 361.43 365.24 12.65 
Continuous BS 0.0 86 . 85 - 15.54 - 52 .87 
corn growing None 231. 55 - 51. 35 14.02 
Continuous 
soybean BS 0.0 29 .86 - 41.68 - 58.33 
gr owing None 216 . 10 - 14 . 99 1.66 
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Table 53. (Continued) 
Activity Lower l irni t Lower octivity Unit C>ll' l ll ppv r l • ttl' t 
or resour ce Statusa ueeer Limit u22er .'.\Cti v iL \' Unit C•' S( I , ,,,, c 1· l · l •:' ( 
Spring hog BS 0.0 0 . 0 lJ. 25 12 . 4 l 
selling None 329.48 3 . 84 22 . 50 
Fall hog BS 0 . 0 328 . 03 7.49 1() . 4 J 
selling None 333 . 27 Infinity Infinity 
Production system seven 
Land UL None 308.60 - 27.73 
3ll . 00 357 . 00 27 . 73 
August labor UL None 261. 29 9 . 37 
265 .54 267.75 9 . 37 
November UL None 328 . 02 .25 
labor 361.43 450 . 30 . 25 
Continuous BS 0.0 173 . 19 . 25 - 37 . 58 
corn growing None 207 . 74 25 . 52 11.81 
Continuous 
soybean BS o.o 98 . 62 - 43 . 18 - 59 .83 
growing None 137 . 81 .22 16 .43 
Spr ing hog BS 0.0 289 . 80 l. 06 17 . 60 
selling None 319 . 70 . 78 L9 . 44 
Fall hog BS 0.0 302.62 5. 43 12 . 47 
selling None 322 . 79 Infinity Infinity 
The land resource, as shown in Table 53, is used as an example of 
a resource at its upper limit . The upper limit refers to the specified 
or implied upper limit imposed upon the resource restriction by the 
model builder . The "upper activity" refers to the level at which the 
resource shown may be increased at a cost per unit of incr ease given 
under the "uniL cos t" without changing the optimum solu t ion. For this 
example, ltlnd can be increased to 329.01 acres at a cost of $31.34 per 
acre without changing the optimum solution of activities . That is to 
say, land can be added to the program up to 329 . 01 wi·:hout affecting the 
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r<;&ullt; ol the program . Thus, it is possible undcr Lhls mcLlwc.l Lo 
determine the range a resource restriction can enter the solution with-
out changing the activity and resource mix in the solution. An increase 
in land beyond this point would have a different cost per unit of increase. 
Moreover, the "unit cost" refers to the decrease in the value of the 
program if the resource r estriction declines by one unit . Thus, if the 
land base is decreased by one unit, the value of the program would de-
cline by $31.34. Furthermore, the range analysis shows how much the 
resource restriction can be decreased before the optimum mix of activi-
ties and resource changes. For this example, the land resource can de-
cline to 297.06 acres as given under "lower activity" at a cost per unit 
decrease as given under "unit cost" before the optimum solution changes. 
Range sensitivity analysis for activities in the solution at an 
intermediate or limit level is interpreted similarly to the resource 
restrictions . The continuous corn growing activity in Table 53 is used 
as an example. The lower limit and upper limit reveal the lower and 
upper bound specified or implied in the model. The "upper activity" 
refers to that level at which the specified activity would enter the 
solution if the net price were decreased from its current level t o the 
one given under "lower cost". In this model , therefore, if the net 
price for continuous corn changes from -$37 . 33 per acre (its current 
val ue) to - $14 . 50, the cor n acreage would increase to 211.03 acres . 
On the other hand, the lower activity refers to that level at which 
the specified activity would enter the solution if the net price were 
increased from its current value to the one given unde r "upper cost''. 
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In the example, 211.03 acres of continuous corn would be raised if the 
net price increased from - $37.33 to -$37 . 81 per acre. 
A swine selling activity is interpreted in the same way and is 
included here to clarify the interpretation of ~e range analysis . The 
hog selling activities for production system one are used as an example. 
If the price of hogs in the winter selling period declined by $4 . 34 to 
$13 . 69 per hundredweight, then the optimum solution would dictate a 
production of 198 . 50 hundredweight of pork. Similarly, if the prices 
in the spring, sununer, and fall selling periods declined to $18.30, 
$12.52 , and $12.03 per hundredweight, then the optimum production levels 
would be 181 .72, 234 .85, and 219 .58 hundredweight, respectively. It 
also should be noted that if the spring selling price increases to $20.05 
per hundredweight, then the optimum solution would require 287.53 
hundredweight of pork produced. 
The range analysis for the other production systems is also given 
in Table 53. 
The results of this range analysis indicate that the corn and swine 
enterprises dominate all other enterprises considered in the fa rm plan. 
For the corn raising activity, the cost of production could increase 
from the present level at $37.33 to approximately $50.00 per acre before 
the level of corn raising is altered in the optimum solution. When 
production system two was considered for the solution, the net price 
could change to -$40.06 before the level of corn production changes as 
compared to - $52 .87 for production system six. Thus, the pr ogram has 
specified over a $13 . 00 per acre range in the cost of production before 
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the optimum level of production changes. The soybean growing activity 
showed the same results in the range of the production costs as corn 
production . That is to say, the range in the net price (cost of pro-
duction excluding labor) is wide before the net price affects the 
optimum level of production. 
The range sensitivity analysis also ind icates that the price of 
hogs for some production systems could nearly drop to $12 . 00 per hund r ed -
weight before the optimum level of pork production changes within the 
farm plan. This is especially true for the winter and fall production 
periods because of the extremely favorable prices for the late spring 
and early summer marketing period. 
Range analysis shows that the fall selling price for production 
system one could drop to $12.03 per hundredweight and the optimum farm 
plan would still sell 219.58 hundredweight of pork during this perio<l . 
At the same time, the summer hog price could drop t o $12 . 52 before the 
optimum production plan changes. 
The favorable range of the cost of production for production system 
two is narrower than system one . The fall hog prices could change to 
$15 .82 and the sumrner price to $14.11 before the production plan changes . 
For production system three, the summer and fall prices could drop to 
$12.58 and $11 . 15 per hundredweight before the optimum farm plan changes. 
Similarly , the range analysis for production systems four through seven 
indicates a price decrease for hogs from the present level to about 
$10.00 to $12 . 00 per hundredweight before the production plan changes. 
I 8'J 
Situation : maximum labor hiring of 250 hours and no additional capital 
investment 
The second set of solutions to the general model provided for addi-
tional labor hiring but no additional capital investment in buildings and 
equipment, Labor hiring was offered to the program at a cost of $1.50 
per hour with a maximum of 250 hours that could be hired during any one 
month . The results for each of the seven production systems arc given 
in Figure 21. 
The production system in these solutions again inf lucncc<l Lhe 
quantity of labor and capital used in the model. The confined sys t ems 
required less labor and more capital than the lesser confined systems . 
The labor hiring activities entered the solutions generally in 
October and November since the peak labor requirements for corn har-
vesting and fall plowing occur during these periods . The hours of hired 
labor utilized in the model varied from 96 . 39 hours to 119.46 hours 
depending upon the labor requirements for the production systems. 
The cropping system changed entir ely under these solutions com-
pared to the previous solutions when labor was limiting. Soybeans did 
not enter the solutions when additional labor was available to the 
pr ogram . This can be in part attributed to the profitability of corn 
production which was slightly more profitable than soybean production. 
However, the two crops are close substitutes . Continuous corn entered 
the solution at the maximum allowable level whenever pasture was not 
needed fo r the swine production systems. The C-C-0-M rotation provided 
the needed pasture for those production systems requiring pasture. 
Swine la::or \..sed ~; :non ths (coral hours ) : 
Ja-, ·~•r :. 
Fe: n.ar-.· 
Xarc'--
April 
~ay 
Ju~e 
J uly 
Augu st 
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1 2 3 
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34.20 51.36 41. 76 
32.12 5 l. 21 57.38 
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2ti.56 33 .h 36.82 
42 ,4\) 43 .11 36.8\J 
33 .24 42. 58 38. 76 
35 .5e t> -. 45. L9 -
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; .. . <!l 4 • . , .. 2t. 33 
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31. 32 7i . 94 4.e .Si 
3876 .. ~ 49 34 .1 :. 3824 .21 
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2 ! . ~ 
: :>.:. -
Twc- - :ic-er s·· St l?:l~ 
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c.:>r.fi nemenc Par : ~al c<>:lfinement Part ial 
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4 5 6 7 
35.33 50. r 41.r 26. 24 
5-. 3 7 38. 97 50. 31 33.80 
25 32 33.ll 6: .SI 42.84 
29.B5 :!4. 31 53. 02 l.2.66 
3) ,()9 3".49 40 .:>3 34. 12 
64. 78 29 .60 44. i3 4i . 22 
4 U. 52 43.35 31. Ct. 37. O" 
39. I] ) ll. 36 4l. .:.3 44.35 
29 . 81 2o.b5 56. 01 t.0 .29 
2?.0S 53. ;4 36.~l 37.99 ...... 
39.93 32.62 36 . 83 30 .58 
\0 
0 
5 . . 90 30.96 30.4J 57 .85 
2:Jd4.81 2126. O·J 1363. :2 l t. 59.67 
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:n. ~ ! 
1., . 25 I lo.~ !, 1 .. 5. ~ l .4 . 2') 
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l.' - 5 S -F 
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2 3 4 5 6 7 
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Con tinuous soybeans 
Continuous oats 
Cor n - Com -Oa t s-Mead°" 
Cor n acrea~e 16. 72 L9 . 60 6 . 00 
Oa t s a c reage 8.36 9 . eo 3. 00 
Meadow a c r e a ge 8 . 36 9 . 60 3 .00 
Cor n so ld (bu.) 23661.80 22691.20 21674 . 47 26230.35 '.!5336.85 29458 . 74 2 715 1. 00 
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Sews fa r r ewed winte r 20.00 20.vO 20 . 00 2".l.00 2•). 00 
s p r ir.g 20.00 20.00 20 . 00 20.00 20 . 00 
sl.!!!lll!e r :!?.00 20.00 20 . 00 20. J'.l 20.00 
fall 20 . 00 20. JO 20.00 20.01) 20 . 00 
CWt. ma rk.,ced w1ot e r 335. 91.i 351 .87 35 1 .29 32 -. 51. 31.8. 49 
sp r ing 335. 9!. 3Sl.Si' 3 '.H. 29 333 . 27 322. 79 
SUlllllle r 33;. 94 351.8 7 35 1 . 29 3r.:>:. 3t.S. 49 
fal i 33'."!. 351.Si 35 L .29 333.27 322. 79 
Tota l ma d1 i ne a •1d equ1rment fixed c.:>sts 3~~2. -5 3-0;,.05 3664.95 ) r,."! . 22 3'~'.!.58 3-.,2 .s .. J 799 . 8S 
Total '>u1l d~ r.g and imp r ov e10e r t futed C."':>:.S 208':.. 9~ 1935.ll 1718.38 i~~ . l.: 2 • 3 . 31 l~C5. 72 1664.:!2 
':.lt ... ~ ,jj t!te p r .>gr am }'.! :i6l. 91 3 )206 . 6- 32916 .85 r:lc.32 29"1. J . 9IJ 291°a ... o 2 7314 . 91 
Appr<'X 1"181 e net fann income ~ 3lf~.1: 2:ai-r..s1 239Z3.52 ~ '"\: .. 9. t~ 215!.5. -- 2JOJ9.8!. 20040 . 84 
f 1 ~u re 21 . (Con t i nuE:d ) 
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Corn 1111d on L1:1 were 1:10 Id from Lile program ::; in cc Lhcy w<.:rc nul com-
pletely fed to the livestock enterprises. The quantity of corn sold 
ranged from 21647 . 47 bushels to 29458 . 74 bushels. 
The swine program for these solutions did not vary considerably 
from the previous sets of solutions . Al l of the farrowing activities 
enter ed the solution at the maximum level. The limiting factor in swine 
production for the models was the farr owing capacity . Excess capacity 
existed for the growing-finishing facilities. 
The approximate net farm income for the seven production systems 
when addit ional labor hiring was available to the program were as fol -
lows: system one , $25 ,181.17; system two, $22 ,866 . 51; system three, 
$23 , 923 .5 2 ; system four, $20,279 . 69; system five, $21,545 . 77; system 
six, $21,939 . 84; and system seven, $20 ,040 .84. 
The shadow prices for the resources totally exhausted and the in-
come penalties for some activities not in the solution are given in 
Figure 22. 
The income penalty for adding one acr e of soybeans ranges only fr om 
$5 . 07 to $5 . 27 per acre. Ther efor e, corn and soybeans arc extremely 
close substitutes under these conditions. A three t o five cent change 
in the price one crop relative to the other could completely alter the 
crop production patterns specified by th e model . Also, a slight change 
in the production costs or yields could alter the level of production of 
each crop in the model. It seems logical t o assume that under these 
conditions that either crop or a combination of both would fit the crop 
production patterns for the study area . 
Mulci2le-litter s;rstems I w.>-l1cter s,·steos 
\;-S S- F 
Partial Partial W- 5 Partial S·t 
Total Partial confin~tnt confinement Part1 a l c.:>nfine:nent Pa r tial 
confi nemen t confinement pasture pasture con£ inemenc pe.sture con f u:em..- n l 
Continuous soybeans 
Continuous o a ts 
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October la\Jor 
l'oveober labor 
hi~ter farrowing spa ce 
Spring farrowing space 
Sul!all~r farrowing space 
Fall [arrowing space 
Income 
Shad°"' 
l 
penalt i es 
$ 5 07 
34. I 3 
prices of 
70 .94 
1.50 
l.50 
152.66 
101. 34 
101.54 
109 . 18 
2 
of activities not 
$ 
r esources t o ta lly 
71.10 
1.50 
1.50 
128 .31 
70.88 
72 .4 7 
84 .15 
3 4 5 6 
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$ 5 .2 7 $ 5 . 08 $ 5 .08 
35 .2 7 35.27 34.14 
exhausted 
72 . 40 72 .40 71. 23 i'l. 24 
l.50 1.50 
1.50 1. 50 l. 50 1.50 
i-4 .Jo 136 . 44 1;5.60 
94. 30 200.00 
9b .12 75.64 l2o.30 
132 . 22 109 . 67 
fi~u re 22. I ncome penalties of actlv1tJ.es not i n the solution a:-id shadow pri ces of t he r esour ces to~al ly exrausted in the 
progr am when adciti.:>nal labor hi ring was c.:>nsidered 
I 
il. 24 
l. 50 
l . 50 
104.2/ 
111.23 
,..... 
'° I,..) 
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The marginal value product of land ranged from $70.94 to $72 .40 
per acr e. It appear s that land could be profitably added to the solution . 
In fact, this shadow price indicates that a manager could pay as high 
as $70 . 00 to $72.00 cash rent per acre. 
Since the farrowing space limited the lt:vcl o[ pork produc;Lion in 
the model, the shadow prices are quite favorable fur adding ;iddltJDnal 
units to incr ease the enterprise size . The winter !arrowing spuc;c i;hadow 
price varied from $128. 31 to $175 . 66 indicating thal by adding a.ddi tiona l. 
farrowing space to the program the value of the program would substan-
tially increase. The shadow prices for the spring, summer, and fall far-
rowing space varied from $70.88 to $200 . 00, $72.47 to $126.30, and $84.15 
to $132.22, respectively . These shadow prices could be loosely inLer-
preted as the highest annual cost that could be incurred for an addi -
tional farrowing stall capacity and still have the investments enter the 
solution. 
A range sensitivity analysis was computed for Lhe various activities 
and resources in the solutions of the general model when additional labor 
was added to the program. The results for each of the production systems 
a r e given in Table 54 . 
The range analyses for these solutions relates the importance of 
the corn and swine enterprises to the total farm . Soybean production 
is a close substitute for corn production for these solutions . The cost 
of production for corn growing could vary between $37 . 33 per acre to 
$42.00 per ac r e before it is replaced by soybeans in the cropping plan . 
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Table 54. Range sensitivity analysis for activities and resources in 
the genera l model wi th a maximum of 250 hou r s of additional 
hired labor 
Activity Lower limit Lower activity Unit cost Upper cost 
or resource Status U22er limit U122er activity Unit cost Lower cost 
Pr oduction system on<.! 
Land UL None 265 . 94 - 70 . 94 
311. 00 377 . 79 70 . 94 
Continuous BS 0 . 0 199 . 25 5 . 07 - 42 . 40 
corn growing None 311 . 00 Infinity Infinity 
Continuous 
soybean BS 0 . 0 0 . 0 5 . 07 Infinity 
gr owing None 111.75 5 . 07 - 11 . 57 
Winter hog BS 0 . 0 159 .84 6 . 06 11 . 97 
selling None 335 . 94 Infinity Infinity 
Spr ing hog BS 0.0 159 . 84 6 .49 12 . 16 
selling None 335 . 94 Infinity Infinity 
Summer hog BS 0 . 0 159 .84 9 . 09 ll . 91 
selling None 335 . 94 Infinity Infinity 
Fall hog BS 0.0 159.84 6 . 03 ll . 87 
selling None 335.94 Infinity Infinity 
Pr oduction system two 
Land UL None 283 . 78 - 71.11 
311. 00 365 . 35 71.11 
Continuous BS 0 . 0 311. 00 1. 96 - 39 .29 
corn growing None 311 . 00 Infinity Infinity 
Continuous 
soybean BS 0 . 0 0 . 0 Infinity Infinity 
gr owing None 124 . 99 5 . 21 - 11 . 44 
Winter hog BS 0.0 317 . 51 4 . 11 13 . 91 
selling None 351.87 I nfinity Infinity 
Spring hog BS 0.0 164 . 10 4 . 78 13 . 88 
selling None 351.87 Infinity Infinity 
Sunm1cr hog BS 0.0 0.0 7 . 29 13. 71 
selling None 351.87 Infinity Infini t y 
F;,1 l l hog BS 0 . 0 275 . 67 4 . 02 13.87 
selling None 351.87 Infinity Infinity 
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Table 54. (Continued) 
Activity Lower limit Lower activity Unit cost Upper cost 
or resource Status DEE er limit u22er activit}'.'. Unit cost Lower cos t 
Production system three 
Land UL None 234 . 07 - 72 . 40 
311. 00 313 .41 72 .40 
Continuous BS 0 . 0 238.61 5 . 27 - 42 . 60 
corn gr owing None 285 . 27 - 112.87 75 . 54 
Continuous 
soybean BS 0.0 0 . 0 Infinity Infinity 
gr owing None 38 . 94 5.26 - 11 . 38 
Winter hog BS 0.0 0.0 5.47 12 . 56 
sell ing None 35 l. 29 Infinity Infinity 
Spring hog BS 0 . 0 0 . 0 7 . 53 11.13 
selling None 351. 29 Infinity Infinity 
Summer hog BS 0 . 0 0 . 0 9 . 93 11. 07 
selling None 351. 29 Infinity Infinity 
Fall hog BS 0.0 188.96 5.37 12.53 
selling None 351. 29 Infinity Infinity 
Production system four 
Land UL None 225 . 38 - 72 .40 
311. 00 315 . 57 - 72 .40 
Continuous UL 0.0 188.45 5 . 27 - 42 . 60 
corn growing None 294 . 39 - 64.07 26 . 74 
Continuous 
soybean LL 0.0 0 . 0 5 . 26 Infinity 
growin g None 83.33 5 . 26 - ] l . 38 
Winter hog BS 0 . 0 0.0 4 . 61 13 .42 
selling None 327 .84 Infinity Infinity 
Summer hog BS 0.0 0 . 0 8.32 12 .68 
selling None 327.84 Infinity Infinity 
Production system five 
Land UL None 267 . 48 - 71. 24 
311 . 00 359.41 71.24 
Continuous BS o.o 311 . 00 . 36 - 37 . 69 
corn gr owing None 311. 00 Infinity I nfinity 
Continuous 
soybean LL 0 . 0 0 . 0 5 . 08 Infini t y 
growing None 108.74 5 . 08 - 11 . 57 
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Table: 54. ~Continucdl 
Activity Lower limit Lower activity Unit cost Upper cost 
or re: source Status U:e12cr limit ue~er activity Unit cost Lower cost 
Winte:r hog BS 0.0 0 . 0 7 . 25 10 . 78 
selling None 348 .49 Infinity Infinity 
Summer hog BS 0 . 0 46 . 64 - 10. 08 10 . 92 
selling None 348 .49 Infinity Infinity 
Production system six 
Land UL None 293 . 92 - 71. 24 
311. 00 360 . 13 71.24 
Continuous I 0 . 0 195 . 18 5 . 07 - 42 .40 
corn growing None 302 . 90 219 . 35 182 . 02 
Continuous 
soybean LL 0.0 0 . 0 5 . 07 Infinity 
growing None 103 .82 5 . 07 - 11. 5 7 
Spr ing hog BS 0 . 0 203 . 25 6. 58 12 . 08 
selling None 333 . 27 Infinity Infinity 
Fall hog BS 0 . 0 0 . 0 - 12 . 00 5 . 90 
selling None 333.27 Infini ty Infinity 
Production s ystem seven 
Land UL 0.0 287 . 86 - 71 . 24 
311. 00 365.08 71.24 
Continuous BS 0 . 0 311. 00 . 36 - 37 . 68 
corn growing None 311. 00 Infinity Infinity 
Continuous 
soybean BS 0 . 0 0 . 0 Infinity Infinity 
growing None 106 . 83 5 . 08 - 11 . 58 
Spr ing hog BS 0 . 0 171 . 00 6 . 89 ll. 79 
selling None 322 . 79 Infinity Infinity 
Fa ll hog BS 0 . 0 0 . 0 6 .46 11 .44 
selling None 322 . 79 I nfinity Infinity 
The hog prices received under t h e simulated conditions could var y 
greatly before th e swine enterprise is curtailed in the sol ution . In 
fact, the pr ices would have to fall by more than $6 . 00 per hundredweight 
before the level of swine production is reduced in t he model . This was 
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especially true for the winter production period considered in the model . 
These prices quoted do not include a return for labor and fixed capital 
utilized in the model , Thus, it is necessary to add these costs before 
interpreting these as break-even prices. For production system one , 
11og prices could decline between $11.91 to $12 . 10 before pork production 
LS curtailed 639 . 63 hundredweight. If the price fell between $13 . 71 Lo 
$13 . 91 then the production for system two would range between 0.0 and 
317.51 hundredweight per season of the year . No production would occur 
during the winter months (selling during the summer months) if the 
prices fell below $13 .71 , Production system three showed nearly the 
same range analysis as system four . If hog prices fell below $12 . 56 , 
$11.13, and $11 . 07 for the winter, spring, and summer selling periods, 
respectively, then no production should have occurred during the summer, 
fall, and winte r periods. Similarly, for production system four , the 
break - even price for winter and summer selling is $13 . 42 and $12 . 68 , 
r espectively. 
The break- even price excluding returns to labor for systems five, 
six, and seven ranges between $10.78 and $12 .01 per hundredweight . 
Situation: solutions for additional capital investment and labor hiring 
The technical coefficients were used for solutions to the genera l 
model considering additional capital investments. A solution was derived 
for each pr oduction system, and these solutions are presented in 
Figure 23. 
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Figure 23 . A • 1v 1t ies i- c:1e solut!.:i-. ''- C, add !t!onal l a b->r hl r! r g a :<! ca;-.a! i-:es·:nent i n ':>·.il~ ~n&s and facil! lies 
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s=er 
fa 11 E3.-7 
Fi,;,.. re 23 . (Conti nued l 
Multlj!le-litter si:::stems Tvo-litter ai:::stems 
.... 5 S -f 
Partlal Partial w-s Partial S-F 
Total ParL ia l confinement cont ineineot Part ial confinement Partlal 
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l 2 3 4 5 6 7 
Added pasture f 1nishing space SUl!ll!Et 134.56 
fall 134.56 
Total ma chlne and equlpt1e0t fixed coats 3795.95 3823.40 3582.35 3532 .89 3800. 54 3778.12 3852 .14 
Total building and equ i pment fixed costs 3907.09 4563.61 5829.62 2890 .41 3024.67 3510.84 3246.04 
Val u e of the program 34601. 2 7 31853.66 37574.99 30175.27 31863.84 33693.92 30333. 75 N 0 
...... 
Approximate net farm incoce n2sa.23 22663.65 28163.02 22141. 9 ; 23428.63 24i49.96 21625.57 
fii;u re 23. (Continued) 
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'11ic model also al lowed hiring of add itional 1 abor wi Lh a moximum 
of 500 hours <luring any one month. Most of thc labor wn::; lifrc<l dur.jng 
the October and November period when needed for corn harvesting and 
fall plowing. 
The cropping progr am for these solutions was conLinuous corn except 
for the C-C -0 -M rotation when needed for pasture. Soybeans was a close 
substitution for corn in these solutions, also . Corn was also sold from 
t his program since it was not needed entirely for feed . 
The swine program for all the production systems nearly doubled 
when the additional investments were added . It wou l d, therefore, seem 
logical that the space a) lotments for farrowing and growing-finishing 
dicLated the enterprise size even when additional inve stments were con-
sidered . Additional investments were considered for doubling the volume 
of production . In some cases, the size was doubled in the solution while 
in other cases, it was not doubled . For those solutions where the 
optimum plan did not require doubling the size of the enterprise, the 
limiting r esour ce seemed to be capital . This is especially true for 
production system one since additional investments in farrowing equipment 
were not fully utilized for the spring and summer months . It also is 
possible that since the additional investment in farrowing equ ipment 
would require additional investment in growing- finishing equipment, thi:; 
would not be profitable either. Nevertheless, for production systems 
three through seven , the enterprise size doubled which was the maximum 
allowable size . 
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The approximate net farm income for each of the solutions containing 
a different production system are: system one, $2 5,288 . 23 ; system two, 
$22 ,063 . 65; system three, $28,163.02; system four, $22, L41.97; system 
five, $23,428 . 63; system six, $24,749.96; and system seven, $21,625 . 57 . 
The various income penalties for the activities in the solution and 
the shadow prices for the resource totally exhausted are given in 
Figure 24 . 
The results of the solutions also indicate the strong competitive -
ness of corn and soybeans. The income penalty for growing an additional 
acre of soybeans ranged from $5.06 per acre to $5.22 per acre . Thus, it 
definitely appears that corn and soybeans are perfect substitutes. 
The shadow prices for the investment activities are also quite 
revealing. They generally indicate that additional investment in 
building space would be quite profitable for the two litter systems . The 
range in the marginal value product for farrowing space was from $93 . 99 
to $185.46 per stall . The shadow price for farrowing space for the 
multiple litter systems was not nearly as pronounced because of the 
larger volume of these systems and also the greater labor utilizations . 
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SUMMARY , CONCLUSIONS, RECOMMENDATIONS, AND IMPLICATIONS 
Pork production in the study area and the state has been, is cur -
rently, and will continue to have a substantial impact upon the economic 
growth of the agricultural industry since the r elationship between corn 
pr oduction and swine production will allow the swine en t e r prise to con-
tinue a dominating r ole as the leading livestock enterprise on Iowa 
f arms . 
Determining the economic importance of the swine enterprise on 
north central Iowa fa rms requires looking at the swine enterprise within 
the t otal f arm context . The important point is not that the swine enter-
prise is profitable but that the resources are used such that they con-
tribute the gr eatest total profit Lo the entire farm . This can be 
measur ed by the level of the swine enterprise in the farm plan that 
maximizes profits on the far ms operating in Iowa . 
To deter mine the role of the swine enterpr ise on the north central 
Iowa f arms , it was necessary t o distinguish between the swine production 
me thods and techniques found on these farms which r equir ed identifying 
the swine production systems and analyzing them within the total farm 
context . Seven production systems wer e distinguished using the common 
cr iteria of the farrowing period, fa rrowing f r equency , farrowing facil -
ities, and gr owing-finishing facilities . The various input - output coef -
ficients gnther ed by the study were analyzed for each of the production 
systems. Cross classifications of the data among the production systems 
were made in analyzing the effect of the buildings and equipment on the 
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inputs and output. A brief swrnnary of these r esults follows . 
The size of the swine enterprise varied among the swine production 
systems. The partial confinement pasture production systems had the 
lar gest enterprises which may in part be attributed to the facilities 
and equipmen t requirements fo r those production systems. These systems 
utilize portabl e buildings and equipment; thus, they can be easily 
expanded at a relatively low capita l investment. Whereas , the enter -
prise size for the confinement system is dictated by the complement of 
the buildings and facilitie s which can be expanded only at high capital 
investments . 
The eff ect of the farrowing facility upon the number of pigs weaned 
per litter was f ound to be substantially different. The two farrowing 
facilit ies compared were the central farrowi ng house and the portable 
"A" house . Those systems utilizing only the central f arrowing h ouse 
weaned approximately three-fourths a pig more per litter than those 
systems utilizing the central house and portable units . Multiple linear 
regression analysis tended to confirm the hypothesis that the r e was a 
significant difference in the pigs weaned per litter among the production 
systems. 
Death loss was found to be higher for the t ota l confinement gr owing-
finishing facility than f or the partial confinement or partial confinement 
pasture gr owing-finishing facilities. This may be attributed to higher 
incidence of disease, insufficient management, sampl ing err or, or a com-
bination of these factors . 
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The adjusted replacement cost investment in building and equip -
rrent was determined for each farm within the production system . This 
was calculated by determining the replacement cost for representative 
structures and adjusting these for obsolescence and depreciation. The 
resu lts showed a significant difference in the capital investment among 
the production systems. The multiple linear regression analysis con -
firmed this hypothesis . 
The labor input for each production system was determined using 
the hours of labor reported from the cooperators . Regression analysis 
failed to conclusively prove a significant difference among the seven 
production systems. The primary pasture systems (syslcms four and six) 
were significantly different than the other production systems. 
The labor input was also analyzed by cross classifying by the 
type of farrowing and growing-finishing facility. These r esults indi-
cated that the central farrowing house required more l abor per sow far-
rowed than the combination of central farrowing houses and portable 
pasture units . The results of labor usage among the three growing-
finishing facilities indicated that there was little difference in the 
total confinement or partial confinement pasture growing-finishing 
facilities. The pure effect of the partial confinement growing-finishing 
facility resulted in lower labor us age than the other growing-finishing 
faciliti es . 
The feed consumption r ecords were analyzed for the production 
systems by using linear regression and other techniques . Regression 
anal ysis indicated that there was no differences in feed costs for the 
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total confinement system and the winter-summer partial confinement 
pasture system (production system four) were found to be substantially 
different than the other systems . 
The effect of the farrowing facility upon the sow feed costs from 
gestation through lactation was not substantial. It, tlwrcforc, seems 
logical to assume that there is little difference in sow feed costs 
betw<!en farrowing facilities . 
The resul ts of the cross-classification of Lhe production system 
by the three growing-finishing facilities indicated that the facility 
does, in fact, have an effect upon the hog feed costs from weaning to 
slaughter. A difference of nearly one dollar per hog marketed was 
noted with the partial confinement facility requiring more feed than the 
total confinement or partial confinement pasture progr ams. 
Regression analysis also showed that the fixed costs were substan -
tially different among all the production systems. This can be attri-
buted to the differences in the capital investment in buildings and 
equipment for the systems. 
This study also r eaffirms the conclusion that there is a strong 
substitution of labor and capital among the production systems. Thus, 
as the intensity of confinement increases, the quantity of the labor 
input declines. 
Linear programming was used to place the swine enter prise in com-
petition with other farm activities for a place in the farm plan . The 
results of the linear programming models indicate that the swine enter -
prise dominates other livestock en t erprises provided an ample labor 
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supply is available for livestock production . If the labor supply is 
limited, then the residua l labor from crop production is devoted to 
swine production. Hmrever, the swine producing activities do not 
preclude crop producing activities from the solution . For the general 
purpose lives tock-grain farm in north central Iowa, the following recom-
mendations seem appropriate. The cropping system should utilize as 
much row cropping as possible. Continuous corn is preferred, but soy-
beans arc nearly a perfect substitute, assuming equal man:igemcnl 
ability for each. Linear programming indicated that a small change in 
the price of corn, production cos ts, or yields will bring forth a corn-
soybean rotation to maximize profits. The swine production plan should 
fit the management ability of the operator and utilize some of the 
available l abor supply not needed for crop production . Thus, a winter-
summer farrowing program would be highly desirable. A multiple litter 
farrowing system, however, is recommended for maintaining volume of 
production and achieving maximum use of the facilities. Also, multipl~ 
farrowing tends to evenly distribule the swine labor r equircmenl8 during 
the year . 
The general results of this study r eaffirm the basic conclusion 
that it is the manager of the system and not the production system it -
self that determines the profitability of a swine business . It appears 
also that there is no "best" swine production system, but instead it 
is the management ability of the operator that will determine financ ial 
success or failure of a particular system . The manager, therefore, 
should select a production system that blends into the other farming 
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activities such that the total profits of the whole farm are maximized . 
The production system selected should adequately use the available 
resources; therefore, farmers with limited capital availability but an 
ample labor supply should perhaps utilize a production system requiring 
more labor and less capital investment . The reverse situation is also 
true, and moreover, the high capital investment systems offer more 
volume of production per labor unit than the other sys tems. These 
systems, however, require more management ability than the lesser con -
fined systems. The r efore, the manager who feels that his mnnagcmenL 
ability is somewhat limited, a lesser confined system is recorrnnended as 
a substitute for his management ability. 
The implications of this study to the industry indicate that the 
opportunity i s available to substitute capital for labor in swine pro-
duction without greatly affecting the total cost of production . This 
will require gr eater management ability by the operator. If this 
capital-labor substitution continues to occur as it has in the pasL, 
the pr oducing farms will become less flexible in thl•ir producLion pJ ans; 
and consequently, Lhe seasonal and annual variation in swine production 
can be expected to decrease. These production pracLices will cause in-
cr eases in the number of hogs sold per farm which in turn may affect 
the market structure. 
Las t ly , the implications of this s t udy indicate that the swine 
enterpr ise will continue to be the major livestock enterprise on most 
Iowa f arms. Even though hog prices may vary greatly over the long run, 
the actual profits accrued over the long run will be grea ter for the 
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swine enterprise than other livestock activities . Therefore, hogs will 
continue to be known as the "mortgage lifters . " 
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Power and machine costs per hour 
Fixed Variable 
costs costs 
per hour per hour 
Tractor power: 
3 plow or less gasoline $ .82 $ 1 . 04 
4 plow gasoline 1. 05 1.04 
5 plow or greater gasoline 1.32 1. 21 
3 plow or less diesel . 92 1.10 
4 plow diesel 1.10 1.15 
5 plow or greater diesel 1.25 l.27 
3 plow or l ess liquid petroleum .77 . 99 
4 plow liquid petroleum 1. 02 1.07 
s plow or greater liquid petroleum 1.26 1.17 
Tillage equipment: 
Stalk cutter - - 2 row 2.07 1.33 
3 row 2 .48 1.60 
4 row 3.29 1. 76 
Disk 11 foot 1. 02 . 96 
14 foot 1.57 1.35 
19 foot 1.33 1.10 
28 foot 1. 74 1.32 
Plow 3 - 14" bottom 1.37 1.25 
4 - 14" bottom 1. 57 1.35 
5 - 14" bottom 1. 77 1.45 
7 - 14" bottom 2 . 39 1.51 
Spike or spring -- 2 section 1.00 1.00 
Tooth harrow -- 4 section 1.40 1.10 
5 section 1. 75 1.25 
Field cultivator -- 11 foot 1. 00 1.00 
14 foot 1.40 1.10 
Rotary hoe - - 2 row 1.59 1. OS 
3 row 2.00 1.94 
4 row 2.92 1. 33 
Row crop cultivator 4 row 1.46 . 97 
6 row 1. 76 1.16 
8 row 2 . 21 1.25 
Planting equipment: 
Grain (14' x 7'') .67 .67 
Row crop planter 4 row 2 . 64 1.40 
6 row 3.05 1.35 
8 row 3 . 80 1.47 
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Power and machine costs per hour (Continued) 
Harvesting equipment : 
Pull-type combine -- 65 DBHP 
80 DBHP 
Self - propelled combine 
Hay mower -- 7 foot 
Hay rake 
Hay conditioner 
Hay baler -- pull type 
Corn picker - - 2 row 
Forage harvester - - 1 row 
2 row 
Miscellaneous equipment: 
Fertilizer spreader 
Forage wagon 
Grain wagons 
Elevator 
10 foot 
Grinde r -- mix (portable) 
Self-unloading wagon 
Stationar y mix-mill 
Manure spreader 
Manure loader 
Weed sprayer 
Fixed 
costs 
per hour 
3.89 
4 . 00 
7 . 50 
. 55 
.43 
.60 
3 . 60 
2 . 38 
1.50 
1. 60 
2 . 60 
.30 
. 25 
. 85 
1. 60 
1.56 
.80 
1.23 
. 83 
.85 
Variable 
costs 
per hour 
1.46 
1.57 
3 . 50 
.64 
.40 
. 60 
.64 
.37 
.55 
. 60 
1. 60 
. 10 
. 08 
.15 
. 30 
. 25 
.30 
. 10 
.05 
.20 
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PRICES USED IN THE SWDY , 1967 
Average prices for livestock , feeds , and gr~inH 
Grains: 
Ear corn 
Ground car corn (silo) 
Shell corn 
Oa ts 
Rolled oats 
Wheat bran 
Wheat middlings 
Roughages : 
Corn silage 
Oat silage 
Alfalfa meal 
Alfalfa hay 
Mixed hay 
llaylagc 
Bedding: 
Soybean straw bedding 
Oat straw bedding 
Supplements: 
Soybean meal 
Moll asses 
Pig starter 
Pig grower 
Hog finisher 
Sow supplement 
Cattle supplement 
High urea supplement 
Premixes, additives, salts and minerals : 
Swine premixes 
Concentrated antibiotics 
Swine salts and minerals 
Beef salts and minerals 
Livestock: 
Bred sows 
Open gilts 
Beef c ows 
Ewes 
Labor: 
Operator 
Family 
llircd 
Unit 
bu , 
bu. 
bu. 
bu . 
cwt . 
cwt. 
cwt. 
ton 
ton 
cwt. 
ton 
ton 
cwt . 
ton 
ton 
cwt. 
cwt . 
cwt . 
cwt . 
cwt . 
cwt . 
cwt. 
cwt. 
lb . 
lb . 
cwt, 
cwt. 
head 
head 
head 
cwt . 
hr . 
hr . 
hr. 
Price 
$ 1. 08 
1. 08 
l.13 
.69 
5.00 
3 .50 
J . 50 
9 . 00 
6.00 
3 . 75 
18 . 00 
15 . 00 
9 . 00 
12 . 50 
15 . 00 
4 . 25 
3 . 50 
7 .50 
6 . 50 
6 . 75 
6 . 50 
6 . 25 
10.00 
. 10 
1. 00 
J.50 
4 . 00 
70 . 00 
50 . 00 
250 . 00 
5.50 
1. 75 
l.50 
1. so 
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Average month l y prices r eceived 
Beef 
Market cattle, 
Corn So~beans Oats hogs steers 
January $ 1.25 $ 2 . 77 $ . 71 $ 18 .80 $ 22 . 90 
February 1.20 2 . 68 . 71 19 . 00 22 . 30 
March 1.22 2 . 71 . 71 17 . 00 22 . 30 
April 1. 20 2 . 67 . 71 17 . 00 22 . 90 
May 1.21 2 . 65 . 71 22 . 00 23 . 70 
June 1.23 2 . 67 . 71 21 . 00 24 . 20 
July l.18 2 . 63 . 69 21 . 40 25 . 00 
August 1.06 2 . 52 . 65 20 . 60 25 . 10 
September l. 06 2 . 51 . 66 19 . 20 24 . 90 
October 1.02 2 .44 .65 17 . 80 24 . 00 
November . 95 2 .44 . 65 16 . 70 23 . 20 
December . 95 2.49 .66 16 . 30 23 . 30 
1967 average l. 13 2 . 60 . 69 18 . 90 21. 98 
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Definition of terms and method of calculation of 
these income and efficiency measures 
Capital per man It is computed by dividing the total capital managed 
by the number of man -year equivalents employed on the farm . The man - year 
equivalent is the number of man-months of labor divided by 12 . 
Crop income over cos ts It is a valuable aid for budgeting th~ plan-
ning purposes. Income over costs is gr oss income (production x price) 
minus all growing, harvesting, and storage costs [or a crop en t erprise. 
Crop production costs per acre Production costs per acre include all 
growing and harvesting costs of producing one acre o[ a crop. It is 
calculated by dividing total production costs for a crop by the number 
of acres produced. 
Cr op yield per acre Yield per acre is the total production divided 
by the number of acres of the crop grown. 
Expenses (farm) This includes all cash and non-cash farm expenses 
incurred during the accounting period . It includes cash payments for 
feed, fertilizer, labor, etc . , and non-cash expenses for depreciation. 
Feed cost per 100 lbs . of livestock unit produced For individual 
enterprise this is expressed by total feed cost per 100 lbs . of beef or 
pork produced, dozen eggs produced or 100 lbs. of milk produced. It is 
calculated by suIJ'Dlling the feed costs and dividing by the number of live-
stock units produced. This index is helpful for int<:!rfarm nnd intra-
farm comparisons of feed efficiencies . 
Feed requirements per livestock unit Feed requirements per livestock 
unit is quite helpful for budgeting and planning purposes. This index 
reflects physical efficiency and may be calculated by taking the quantity 
of each fecdstuff consumed and dividing by the livestock unit. Several 
management factors are reflected in this efficiency f actor. Included 
are rations, housing, care, disease , and pest control, and productivity 
of the livestock unit . 
Fertilizer cost per acre Dividing the total expense fo r lime and 
fertilizer by the number of acres farmed gives the fertilizer cost per 
acre. 
Fixed costs per acre Fixed costs include those costs which the farmer 
incurs regardless if he is in operation or not. These expenses generally 
include insurance, rent , taxe s, interest , and depreciation. Dividing the 
total .:icrcs f armed lnto flxed costs gives the fixed costs per acre. 
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Gross income Gross income indicates the volume of business done and 
is comparable on farms of similar size and organization . It is derived 
by adding Lhe gross value of the crops raised, livestock increase over 
feed costs, and miscellaneous farm receipts. 
Gross pro(1ts This f:ic.:Lor mcasurC!S Lhc LoL.J.l producLion of Lhc f.'.lrm 
in dollars. It is calculLited from the following formuln: 
Add: 
Gross sales of crops, feeds, an<l livestock 
Value of home-used production 
Inventory increases of crops, feeds, and ljvestock 
Subtract.: 
Inventory decreases of cr ops, feeds, and livestock 
Feed purchases 
Livestock purchases 
Gross profits per dollar of expense Tii.is ratio reveals the income 
producing capacity of expenses and relates the efficiency with which 
resources are employed . It is calculaled by dividing gross pr ofits by 
total expenses . 
Gross profits per man This factor is calculated by dividing gross 
profits by the number of man-months of labor divided by 12 . 
Gross value of crops per rotated acre This factor i s calculated by 
dividing the total value of crops produced by the number of rotated 
acres. Gross value of crops depends upon the kinds and combination of 
crops grown, the price r eceived, and the yield per acre . 
Gross value of crops produced per man Dividing the gross value of 
crops by the number of man-months of labor divided by 12 gives the gross 
value of crops per man. 
Livestock returns per $100 feed fed Livestock returns pe r $100 feed 
fed is computed by dividing the value of livestock by the value of the 
feed fed and multiplying the dividend by 100. Tii.e value of livestock 
is determined by summing the sales, value of home-used products, and the 
closing inventory and subtracting the opening inventory and livestock 
purchases. The value of feed fed is computed similarly since the sales 
and closing inventory are s ummed and the opening inventory, purchases, 
and value of feed raised are deducted. 
Management return Management return is a net profit figure since it 
reveals whcLher a farmer had a higher income by farming or whether he 
should have r ented his land, loaned out his capital , and sought employ -
ment elsewhere . To compute management return, the going rate of return 
for land, labor, and capital is deducted from adjusted net farm income . 
Man-months of Labor This figure indicates the total labor input in 
the farm operation. It is derived by summing the months of labor employed 
in the operation by the operator, unpaid family labor, and hir ed labor . 
Thus, a full-time operator working twelve months would provide 12 man-
months of labor . 
Net cash income Ne t cash income indicates that portion of 
available for family living expenses and outside investments . 
income stalement, it i s calculated by subtracting "total cash 
tures" from 11 total cash farm income. 11 
the ear nings 
From the 
cxpcndi -
Net farm income Net farm income sh()\,.ls Lhc net earnings from Lht: use 
of the farmer ' s own r esources. From the inccme statement it i s calculated 
by taking the difference between "total business credits" and 11 Lot.Jl 
business debits" . 
Net L1rrn income per $1 expense This factor indic;ilc.:s Lhe return Lo 
the f.'.lrmer of invesling another dolla r in his operation . IL is an 
average concept and not a marginal one. It is calcu lated by dividing 
the net farm income by the total business debits. 
Net income per rotated acre 
by dividing net farm income 
should be compared only for 
and pasture land. 
Net income per rotated acre is derived 
by the total number of rotated acres . It 
fa rms with comparable proportions of crop 
Operating costs per acre Operating costs per acre may be calculated 
to measure an operation ' s efficiency . This factor may be computed by 
dividing the total acres farmed into the total cash operating expenses . 
Percent return to capital investment The return Lo capital inves t -
ment is calculated by deducting the opportunity for the operator ' s labor 
and management from the adjusted net farm income . This figure is then 
divided by the total capita l managed giving the percent rcLurn to 
capita l . The per cent return Lo capi tal is comparable with prevailing 
interest r a tes, returns in alternative investment, and between farm~ 
r egardless of size . 
Power and machinery cost per rotated acre This measure is calculated 
by dividing the annual cost of power and machinery (repairs, f uel, 
depr eciation, and other costs) by the number of rotated acr es . 
Powe r and mach ine investment per rotated acre This figur e may be 
ca l culated by dividing the total machinery investment by the number of 
r otated acres. Either the opening or closing inventory or the average 
of the two can be used to calculate the power and machinery investment . 
It should be noted that this figure does not suggest any economies 
which may be forthcoming by substituting labor for machinery or vice 
versa . 
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Quantity of livesLock production per animal An index reflecting 
s t rictly physical efficiency is the quantity of product produced per 
livestock unit. This may often by expressed as pigs weaned per litter, 
pounds of milk produced per cow or eggs produced per hen . It is cal-
culated by dividing the number of animals into the quantity produced 
previously calculated . This figure should not be misinterpreted to 
mean that the highest production possible is the most desirable. Beyond 
a certain limit, the principle of dimishing returns shows its effect 
and the additional costs of production will be grea ter than the addi -
tional revenue received . 
Return per hour of labor This figure is first calculated by deter-
mining the r eturns to labor. Returns to labor arc determined by 
deducting the opportunity return of capital frooi adjusted net farm 
income. The return per hour of labor is then calculated by dividing 
the return to labor by the total hours of labor input. 
Rotated acres For analysis and comparison purposes, rotated acres 
are found by surraning the acres in row crops, small grains, rotated 
pasture, rotated hayland, and idle diverted acres . It indicates the 
farm size by cultivated cropland . 
Rotated acres per man It is calculated by dividing the number of 
rotated acres by the number of man-months of labor divided by 12 . 
Total acres Total acres includes both owned and rented land and is 
indicative of the size of operation. 
Total capital managed This figure is derived by summing the value 
of all inventories including land. Either the opening or closing 
inventory may be used or the two could be averaged . Total capital 
managed measures farm size since the inventories of all assets are 
changed Lo dollar terms. 
Total cos l per 100 lbs . of livestock unit produced To make meaningful 
comparisons between enterprises and to use for budgeting and planning, 
total cost per 100 lbs. of livestock produced may be calculated . This 
index is derived by dividing total cash expenses by the quantity of 
livestock pr oduced. 
Value of livestock increase per man The value of livestock increase 
per man is calculated by dividing the livestock increase by the number 
of man-months of labor divided by 12 . 
Value of livestock production per animal This index i s often expr essed 
as hog sales per litter, dairy income per cow, etc . For an enterprise 
it is calculated by dividing the value of production calculated pr eviously 
by the number of animals. This index reflects both marketing and physical 
efficiency . 
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Table 55. Approximate budgeted total capital investment required for 
constructing a farrowing and growing- finishing unit for a 
multiple farrowing system utilizing tota l confinement 
growing-finishing facilities , System A, 1967 
Item 
Farrowing unit 
1 . Building shel l 
a. Site preparation 
b . Building shell 
c. Utilities 
d. Stor age 
2. Building equipment 
a. Farrowing stalls 
b . Gas space heater 
c . Heat lamps 
d . Creep feeders and waterers 
e . Ventilation system 
f . Self-feeder for outside feeding 
g. Zonal air conditioning 
Total farrowing unit 
Growing-finishing unit 
1 . Building shell 
a. Site preparation 
b . Building shell 
c. Utilities 
2 . Building equipment 
a. Automated feeding system 
b . Bulk feed s torage 
c. Bulk tank equipment 
d. Automated watering cups 
e . Venti lation system 
3 . Manure system 
a. Storage pit 
b. Field spreading equipmen t 
Total growing-finishing unit 
Total investment for the systemC 
Total 
replacement 
cost 
$ 75.00 
4025 . 00 
2375 .00 
475 . 00 
2400 .00 
300 . 00 
50.00 
125.00 
325 .00 
225 .00 
450.00 
10825 . 00 
225 . 00 
9590 . 00 
550 . 00 
3000 . 00 
700 . 00 
800.00 
400 . 00 
1800 . 00 
600.00 
1500 . 00 
19165 . 00 
29990 . 00 
8 Assuming two litters per sow farrowed per year . 
bAssuming e ight pigs weaned per litter. 
Investment 
per unit 
Per sow 
farrowed a 
1. 81 
100 . 63 
59 . 37 
11.87 
60 . 00 
7 .5 0 
1. 25 
3 . 13 
8 . 13 
5 . 63 
11.25 
270 . 64 
Per hog 
marketedb 
. 70 
29.97 
1.72 
9 . 38 
2 . 19 
2 .50 
1.25 
5 . 63 
1.88 
4 . 69 
59 . 90 
1229 . 04 
CPer sow and two litters; sum of the farrowing and growing-
finishing facilities. No breeding stock facil ities are provided . 
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Table 56 . Budgeted annual building and equipment costs for System A, 
1967 
Item 
Per centage 
rate of 
investment 
Total 
annual 
cost 
Farr owing building (total investment: $6500 . 00) 
Depreciation 
Inter est 
Taxes 
Insurance 
Repair s 
Subtotal 
Farrowing equipment (total 
Deprecia t ion 
Interest 
Ta xes 
Insur ance 
Repairs 
Subtota l 
5 347 .so 
3 208 .50 
1 69 . 50 
. 3 20 . 85 
1 . 5 104 . 26 
investment: 
10 
3 
1 
. 3 
3 
750 . 61 
$3875 . 00) 
387 . 50 
116 . 25 
38 . 75 
11. 63 
116. 25 
670 . 38 
Growing- finishing building (total investment: $10965 .00) 
Deprecia t ion 5 548.25 
Interest 3 328 . 95 
Taxes 1 109 . 65 
Insurance .3 32 . 90 
Repairs 1.5 164 . 48 
Subtotal 1184.23 
Gr owing- finishing e quipment ( t otal investment: $8200 . 00) 
Depreciation 10 820 . 00 
Interest 3 246 . 00 
Taxes 1 82.00 
Insurance 3 24 . 60 
Repairs 3 246 . 00 
Subtotal 1418 . 60 
Total annual cost for the system 4023 .82 
Total annual cost per sow and two litters 
Annual cost 
per unil 
Per sow 
farrowed 
8 . 69 
5 . 21 
1. 74 
. 52 
2 . 61 
18 . 77 
9 . 69 
2.91 
. 97 
. 29 
2 . 91 
16 . 77 
Per hog 
marketed 
1. 71 
1.03 
. 34 
.10 
. 51 
3 . 70 
2 . 56 
. 77 
.26 
. 08 
. 77 
4 . 43 
165 . 61 
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Table 57 . Approximate total capital investment required for con -
structing a farrowing, nur sing, and finishing unit for a 
multiple farrowing-finishing program , Sys tem B, 1967 
Total Investment 
Item 
Farrowing unit: 
1 . Building shell 
a, Site preparation 
b . Building shell 
c. Utilities 
d. Storage 
2 . Building equipment: 
a . Farrowing stalls 
b. Gas space heater 
c . Heal lamps 
d . Creep feeders and wa t erers 
e . Ventilation system 
f . Self -feeder for outside feeding 
g . Zonal air conditioning 
Total farrowing uni t 
Nurse r y unit: 
1 . Building shell 
a. Site pr eparation 
b . Build ing shell 
c . Utilities 
2. Building equipment 
a. Automated feeding system 
b . Bulk feed storage 
c . Bulk feed storage equipment 
d. WaLering cups 
e. Ventilation system 
3. Manure handling 
a. Hydraulic Elush 
b. Anaerobic lagoon 
Total nursery unit 
Crowing-fini shing unit: 
1. Building shel l 
a. Si te pre par ation 
b . Building shell 
c. Utilities 
investment 
75.00 
4025.00 
2375 .00 
475 . 00 
2400 . 00 
300.00 
50.00 
125 . 00 
325 . 00 
225 . 00 
450.00 
10825.00 
75 . 00 
5220.00 
550.00 
2000 . 00 
350.00 
800 .00 
200.00 
1800.00 
200 . 00 
700 . 00 
11895.00 
225 . 00 
9590 . 00 
550 .00 
8 Assuming two titters per sow farrowed per year. 
bAssuming eigh t pigs weaned per litter. 
per unit 
Per sow 
fa rrowed8 
.63 
33.54 
19.79 
3.95 
20 .00 
2 .50 
.41 
1.04 
2 . 70 
1.88 
3.75 
90.19 
Per hog 
mark e t edb 
. 08 
5.44 
. 57 
2 . 08 
. 36 
. 83 
. 21 
1. 88 
. 21 
. 73 
11 . 56 
. 23 
9 .99 
. 57 
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Table 57 . (Continued) 
ToLal Inve:; tm(•n L 
I Lem investment per Ull i L 
2 . Building equipment 
a . Automated feeding system 3000.00 3 . 13 
b. Bulk feed storage 700 . 00 .73 
c . Bulk tank equipment 800.00 .83 
d. Automatic watering cups 400.00 . 42 
e. Ventilation system 1800 . 00 1.88 
3 . Manure system 
a. Hydraulic flush plus storage 200 . 00 . 21 
b . Anaerobic lagoon 700 . 00 . 73 
Tota.1. growing- finishing unit 17965 . 00 18 . 72 
Total for the systemc 40685 . 00 574.67 
CPer sow and two litters; sum of the farrowing and growing-
finishing facilities . No breeding stock facilities arc provided. 
238 
Table 58 . Budgeted annual building and equipment costs for System B, 
1967 
Item 
Percentage 
rate of 
investment 
Total 
annual 
cost 
Farrowing building (total investment: $6950 . 00) 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
5 
3 
1 
.3 
1.5 
347. 50 
208 .50 
69.5 0 
20.85 
104 . 26 
Subtotal 
Farrowing equipment (total 
Depreciat i on 
investment: 
10 
3 
1 
.3 
3 
750 . 61 
$3875 . 00) 
Interest 
Taxes 
Insurance 
Repa irs 
Subtotal 
Nursery building (total investment: $6545.00) 
Depreciation s 
Interest 3 
Taxes 1 
Insurance . 3 
Repairs 3 
Subtotal 
Nursery equipment (total investment: $5350.00) 
Depreciation 5 
Interest 3 
Taxes 1 
Insurance . 3 
Repairs 3 
SubLotal 
Growing-finishing building (total investment: 
Depreciation 5 
Interest 3 
Taxes 1 
Insurance . 3 
Repairs 3 
Subtotal 
Growing-finishing equipment (total investment: 
Depreciation 5 
Interest 3 
Taxes 1 
Insurance .3 
Repairs 3 
Subtotal 
387. 50 
116 . 25 
38. 75 
11. 63 
116 . 25 
670 . 38 
327.25 
196 . 35 
65 .45 
19 . 64 
196 . 35 
805.04 
267 . 50 
160 . 50 
53.50 
16 . OS 
160 . 50 
658.05 
$11065. 00) 
553 . 25 
331. 95 
55.33 
33 .20 
331. 95 
1305.68 
$6900 . 00) 
345.00 
207 .00 
69.00 
20 . 70 
207 . 00 
848.70 
Annual cost 
per unit 
Per sow 
farrowed 
5 . 79 
3 . 48 
1.16 
. 35 
l. 74 
24 . 69 
6 .46 
1. 94 
. 65 
. 19 
1. 94 
11 . 18 
Per hog 
marketedb 
.65 
.20 
. 07 
. 02 
.20 
1.14 
.29 
.17 
.06 
. 02 
. 17 
. 71 
.56 
. 35 
. 06 
.03 
. 35 
1.35 
.36 
. 22 
. 07 
. 02 
. 22 
---:-89 
Table 58 . (Cont inued) 
Item 
Total annual cost for the system 
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Pe r centage 
rate of 
investment 
Total annual cost per sow and two litters 
Total 
annual 
cost 
5038 . 54 
Annual cost 
per uni t 
101. 31 
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Table 59 . Approximate total capital investment required for con-
structing a farrowing and finishing unit for a spring-
fall farrowing system , System c. 1967 
Farrowing unit 
1. Building shell 
a. Site pr eparation 
b. Building shell 
c . Utilities 
d. Storage 
2 Building equipment 
a. Farrowing stal ls 
b . Gas space heater 
c . Heat lamps 
d. Creep feeders and waterers 
e. Ventilation system 
f. Self- feeder for outside feeding 
Total farrowing unit 
Growing-finishing unit 
1. Building shell 
a . Site preparation 
b. Building shell 
c. Utilities 
d. Storage 
2. Building equipment 
a . Self - feeders 
b . Automatic, heated waterers 
c . Interior gates and partitions 
d. Automatic feeding with adjacent 
seven day bulk storage 
Total growing-finishing unit 
Total investment for the systemC 
Total 
investment 
75 . 00 
4025 . 00 
2375 . 00 
475.00 
2400 . 00 
300 . 00 
50.00 
125 . 00 
325.00 
225 . 00 
10375.00 
150 . 00 
4450 . 00 
450 . 00 
500.00 
800 . 00 
400 . 00 
300.00 
900.00 
7950 . 00 
18325 . 00 
aAssuming two litters per sow farrowed per year . 
bAssurning eight pigs weaned per litter. 
Investment 
per unit 
Per sow 
farrowed a 
J . 75 
201. 25 
118. 75 
23 . 75 
120 . 00 
15 . 00 
2 . 50 
6 . 25 
16 . 25 
11 . 25 
518. 75 
Per hog 
marketedb 
. 47 
13 . 91 
1.41 
1.56 
2 . 50 
1.25 
. 94 
2 .81 
24.85 
916. 35 
CPer sow and two litter; sum of the farrowing and growing-
finishing facilities. No breeding stock facilities are provided . 
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Table 60. Budgeted annual building and equipmenL coats for Sya Lc.:m C, 
1967 
Item 
Percentage 
rate of 
investment 
Total 
annual 
cost 
Far rowing building (total inves tment : $6950 .00) 
Depreciation 
Interest 
Taxes 
Insurance 
Repair s 
Subtotal 
Farrowing equi pment (total 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 
5 347.50 
3 208.50 
1 695 . 00 
. 3 20.85 
1 . 5 104 . 26 
investment: 
10 
3 
1 
. 3 
3 
1376 . 11 
$3425.00) 
342 . 50 
102. 75 
34. 25 
j 0 . 28 
j 02 . 75 
592 . 53 
Growing-finishing building (total investment: $5500 . 00) 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 
Gr owing-finishing equipment (total 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
Subtot a l 
Total annual cost fc•r the system 
5 
3 
1 
. 3 
1 . 5 
investment: 
10 
3 
1 
.3 
3 
Total annual cost p~r sow and two litters 
275 . 00 
165 . 00 
55.00 
16 . 50 
82 . 50 
594. 00 
$2400 .00) 
240 . 00 
72.00 
24.00 
7.20 
72 . 00 
415 . 20 
2977.84 
Annua 1 c.os t 
per unit 
Per sow 
far r owed 
17 . 30 
10 . 43 
34 .75 
1.04 
5 . 21 
68.81 
17 . 13 
5. l4 
l. 71 
. 51 
5 . 14 
29 . 63 
Per hog 
mar keted 
. 86 
.52 
. 17 
. 05 
. 26 
1.86 
. 75 
.23 
. 08 
. 02 
. 23 
1.31 
149 . 16 
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Table 61. Approximate total capital investment required for con-
strucling a farrowing and finishing unil for a winter -
s ununer far rowing system , System D, 1967 
Farr owing unit 
1 . Building shell 
a . Site preparation 
b . Building shell 
c . Utilities 
d . Storage 
2. Building equipment 
a . Farr owing stalls 
b . Gas space heater 
c . Heat lamps 
d . Creep feeder s and waterers 
e . Ventilation system 
f. Self - feeder for outside feeding 
g . Zonal air conditioning 
Total farrowing unit 
Graving- finishing unit 
1. Building shell 
a. Site preparation 
b . Building shell 
c . Utilities 
d . Storage 
2 . Building equipment 
a. Self-feeders 
b . Automatic, heated waterers 
c. Interior, gates and partitions 
d . Automatic feeding with adjacent 
seven day bulk storage 
Total growing- finishing unit 
Total investment for the systemC 
Total 
investment 
75.00 
4025 . 00 
2375.00 
475 . 00 
2400 . 00 
300.00 
50 . 00 
125 . 00 
325 . 00 
225 . 00 
450 . 00 
10825 . 00 
150.00 
4450.00 
450 . 00 
500.00 
800 . 00 
400.00 
300 . 00 
900 . 00 
7950.00 
18775 . 00 
8 Assuming two litters per sow farrowed per year . 
bAssuming eigh t pigs weaned per litter . 
Investment 
per unit 
Per sow 
farroweda 
3 . 75 
201.25 
118 . 75 
23 . 75 
120 . 00 
15 . 00 
2.50 
6 . 25 
16 . 25 
11.25 
22 . 50 
541 . 25 
Per hog 
marketedb 
. 47 
13 . 91 
1.41 
1.56 
2 . 50 
1.25 
. 94 
2 . 81 
24 . 85 
938 . 85 
CPer sow and two litters; sum of the farrowing and growing-
finishing facilities . No breeding stock facilities are provided . 
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Table 62. Budgeted annual building and equipment costs for System D, 
1967 
Item 
Percentage 
rate of 
investment 
Total 
annual 
cost 
Farrowing building (total investment: $6950.00) 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 
5 347 . 50 
3 208 .50 
1 695.00 
.3 20.85 
1 . 5 104.26 
Farrowing equipment (total 
Depreciation 
investment: 
10 
3 
1 
.3 
1376 . 11 
$3875.00) 
387. 50 
116 .25 
38.75 
16 . 63 
116 .25 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 675 . 38 
Growing-finishing building (total investment: $5500.00) 
Depreciation 5 275.00 
Interest 3 165.00 
Taxes 1 55 . 00 
Insurance . 3 16.50 
Repairs 1.5 82.5 0 
Subtotal 594 . 00 
Growing- finishing equipment (total investment: $2400 . 00) 
Depreciation 10 240 . 00 
Interest 3 72 . 00 
Taxes 1 24 .00 
Insurance .3 7 .20 
Repairs 3 72. 00 
Subtotal 415 . 20 
Total annual cost for the system 3060 . 69 
Total annual cost per sow and two litters 
Annual cost 
per unit 
Per sow 
farrowed 
17 . 38 
10 .43 
34. 75 
1. 04 
5.21 
68 .81 
19.37 
5 .83 
1. 94 
. 83 
5 .83 
33.80 
.86 
.52 
.17 
.05 
. 26 
1.86 
. 75 
. 23 
. 08 
. 02 
. 23 
1. 31 
153.33 
Table 63. Approximate total capital investment required for con-
structing a farrowing and finishing unit for a winter 
confinement and summer pas ture system, System E, 1967 
Winter farrowing unit 
1. Building shell 
a. Site preparation 
b. Building shell 
c . Utilities 
d . Storage 
2. Building equipment 
a. Farrowing stalls 
b. Gas space heater 
c . Heat lamps 
d . Creep feede r s and waterers 
e. Ventilation system 
f. Self-feeder for outside feeding 
Total winter farrowing unit 
Summer farrowing unit 
1. Equipment 
a . 11A" type farrowing units 
b . Self-feeders 
c. Automatic waterers and tank 
d. Water piping 
e . Creep feeders 
Total sununer farrowing unit 
Total farrowing unit 
Growing-finishing unit 
1 . Building shell 
a. Site preparation 
b. Building shell 
c . Utilities 
d . Storage 
Total 
investment 
75. 00 
4025 . 00 
2375 . 00 
475.00 
2400.00 
300 . 00 
50 . 00 
125 . 00 
325.00 
225.00 
10375.00 
1300. 00 
400.00 
400 . 00 
225 . 00 
125 . 00 
2450 . 00 
12825 . 00 
150 . 00 
4450.00 
450.00 
500.00 
aAssuming two litters per sow farrowed per year . 
bAssurning eight pigs weaned per litter. 
Investment 
per unit 
Per sow 
farrowed a 
3 . 75 
201. 25 
118. 75 
23.75 
120.00 
15.00 
2.50 
6 . 25 
16.25 
11.25 
518.75 
65 .00 
20 . 00 
20.00 
11.25 
116 . 25 
635.00 
Per hog b 
marketed 
. 47 
13 . 91 
1.41 
1.56 
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Table 63 . (Continued) 
2 . Building equipment 
a. Self-feeders 
b . Automatic, heated water ers 
c. Interior gates and partitions 
d. Automatic feeding with adjacent 
seven day bulk storage 
Total growing- finishing unit 
Total investment for the systemc 
Total Investment 
investment per unit 
800.00 2 . 50 
400 . 00 1.25 
300 . 00 .94 
900 . 00 2 . 81 
7950.00 24 . 85 
28725. 00 1032.60 
cPer sow and two litters; swn of the farrowing and growing-
finishing facilities. No breeding stock facilities are provided . 
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Table 64. Budgeted annual building and equipment costs for System E, 
1967 
Item 
Farrowing building 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 
Farrowing equipment 
Depreciation 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 
Percentage 
rate of 
investment 
Total 
annual 
cost 
(total investment: $6950 . 00) 
(total 
5 347 .50 
3 208 . 50 
l 695.00 
. 3 20 .85 
1.5 104.26 
investment: 
10 
3 
1 
.3 
3 
1376 . 11 
$5875.00) 
587 .50 
176.25 
58. 75 
17 . 63 
176 . 25 
1016 . 38 
Growing-finishing 
Depr eciation 
Interest 
building (total investment : 
5 
$5500.00) 
275 . 00 
165 . 00 
55 . 00 Taxes 
Insurance 
Repairs 
Subtotal 
3 
1 
.3 
1.5 
16 . 50 
82 . 50 
594 . 00 
Growing-finishing building (total 
Depreciation 
investment: 
10 
$2400.00) 
240.00 
72 . 00 
24.00 
Interest 
Taxes 
Insurance 
Repairs 
Subtotal 
Total annual cost for the system 
3 
1 
.3 
3 
Total annual cost per sow and two litters 
7 .20 
72.00 
415.20 
3401. 96 
Annual cost 
per unit 
17 . 38 
10.43 
34 . 75 
1. 04 
5.21 
68 . 81 
29 . 38 
8 . 81 
2.94 
.88 
8.81 
50.82 
. 86 
. 52 
. 17 
. OS 
. 26 
1.86 
. 75 
. 35 
.08 
. 02 
. 22 
1.42 
152 . 17 
